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IV. TRANSMISSION OF TULAREMIA BY THE BEDBUG, CIMEX
LECTULARIUS.

By EDWARD qus, Surgeon and G.C. IAxEsle’sssi:;l Assistant Surgeon, United. States Public Health
TV

The experiments:here reported show that the bedbug Cimex lectu-
larius, which commonly infests beds and bites human beings, is capable
of transmitting tuleremia from an infected to a healthy white mouse.
Two distinctly different methods of transmission were successful.
In one method we followed the usual procedure of first allowing the
insects to feed on an infected animal and then to feed on a healthy
animal. In the other method we followed the first half of the usual
procedure, but the second half was reversed; i. e., the mouse ate the
infected bug instead of the infected bug biting the mouse. Following
the usual method, transmission was successful in 10 experiments in
which the intervals which elapsed between biting the infected mice
and biting the healthy mice were a few seconds, 18 hours, 7
days, 15 days, and 71 days. Following the unusual method, trans-
mission was successful in 55 experiments in which the intervals which
elapsed between the bug’s biting the infected mouse and the mouse’s
eating the infected bugs varied uniformly from 6 hours to 100 days;
this latter limit promises to be still further extended and to keep
pace with the natural length of life of a bedbug.

METHODS EMPLOYED.

White mice and guinea pigs were the experimental animals used,
Infection was due to strain (S) of Bacterium tularense isolated in 1920
from a human case of tularemia in Utah. The bedbugs wcre col-
lected from cracks in the wooden cages in which the laboratory stock
of guinea pigs and white mice are bred. The bugs were kept on
hand from one to three weceks before attempting to infect them.
They were confined at all times to test tubes. They sucked an in-
fecting meal of blood either from the tail of an inoculated white

1Sec Putlic Health Reports, vol. 36, No. 30, July 29, 1921, pp. 1731-1733,
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mouse, the tail being poked into the tube through a hole in the gauze
which covered the mouth of the tube, or they sucked through the
gauze, the tube being inverted and held on the infected mouse’s
abdomen.

The white mice which were used for infecting the bugs were in-
oculated subcutaneously on the back w1th the heart’s blood of a
dead infected mouse.

" Bugs were apphed to a sick mouse between 72 and 96 hours after
moculatlon since four days was the maximum life of a white mouse
inoculated subcutaneously.

. The tubes containing the bugs were always kept at room tem-
perature, which during the summer was practically that of the out-
side air, but after cool weather arrived in October it was that of the
ordinary steam-heated laboratory, which averaged 22° C. '

A tube contained not over 40 bugs-and was supplied with a strip
of filter paper on which the bugs rested and deposited their feces.
The white mice were kept in glass battery jars, oné mouse to each jar.

ot TRANSMISSION FOLLOWING BEDBUG BITES.

Ten white mice died with typical lesions of tularemia following
bedbug bites. Their histories are summarized at the head of the
table and given more in detail in their appropriate places in the
body of the table. Experimental transmission by biting is largely
dependent upon interrupted feeding. An engorged bug will not
bite. A partially engorged bug will bite. Forced interruption of a
bug’s meal of blood on the infected animal conduces to a completion
of that meal on the healthy animal. The shorter the interruption
the greater the likelihood of transmission. The lengths of inter-
ruption in our experiments were (1) a few seconds, (2) 18 hours,
(3) 48 hours, (4) no interruption.

(1) Interruption of a few seconds.—The bugs were allowed to feed
2} minutes on the infected mouse and then, after only a second’s
interval, they were allowed to feed for 24 minutes on the healthy
mouse; they fed in this manner alternately on the infected and
healthy mice during 15 minutes, thus permitting of three insertions
of the proboscis in each of the two animals. It is not probable that
all of the bugs made six insertions, but certainly each bug made
multiple insertions. In this method transmission was probably accom-
plished purely by a grossly contaminated proboscis.

During an experiment the infected mouse and the healthy mouse
were tied to a board, abdomens upward. The abdomen of the in-
fected mouse was shaved three days previously, but the abdomen of
the healthy mouse was unshaved and unclipped. The bugs were
contained in a glass tube, the mouth of which was covered with
gauze. The mouth of the tube was held alternately in contact with
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the two abdomens, the bugs biting through the gauze. No evidences
of defecation were noted on the hair of the healthy mice.

Results: Five sets of bugs, averaging 25 bugs to each set, bit four
infected mice, and then, after an interval of only a few seconds, bit
5 healthy mice according to the above-mentioned interrupted method
of feeding. Transmission occurred in all instances. The intervals
which elapsed between biting the healthy mice and their deaths from
tulareemia were 33, 4}, 44, 5}, and 5% days, the average being 4}
days. There were no unsuccessful attempts at transmission when
the period of interruption was only a few seconds.

(2) Interruption of 18 hours.—The bugs were allowed to feed on
the abdomen of the infected mouse for only 2} minutes, after which
they were set aside for 18 hours, at the end of which time they were
applied for 12} minutes in contact with the tail of a healthy mouse
and allowed to feed to full engorgement. For this purpose the tail
of the healthy mouse was poked through a hole in the gauze which
covered the mouth of the tubes. No evidences of defecation were
noted on the tails of the healthy mice while being bitten by the bugs.

Results: Three sets of bugs, averaging 70 bugs to each set, fed for
2% minutes on three infected mice, and then after an interval of 18
hours, fed to engorgement on three healthy mice. Transmission
occurred in two instances, the intervals which elapsed between biting
the healthy mice and their deaths from tularemia being 4} and 53
days. The mouse bitten by the third set of.bugs remained well.
(See table, Lots 262, 263, and 264.)

(3) Interruption of 48 hours.—Five sets of bugs, averaging 54 bugs
to each set, fed for 24 minutes on 5 infected mice and then, after an
interval of 48 hours, fed to full engorgement on 5 healthy mice.
Transmission occurred in no instance. (See table, Lots 272 to 284.)

4) Nomnterrupted Jfeeding.—This method of transmission varied
from the foregoing methods in that the bugs’ first meal was a full
meal. They were allowed to feed on the abdomen or tail of the in-
fected mouse to full engorgement without interruption.

Having sucked one full meal of infected blood, all subsequent feed-
mgs took place on healthy mice and were for the purpose of deter-
mining whether infection of healthv mice would follow the bites of
infected bugs.

The second, third, and fourth feedings took place approximately
on the third, sixth, and tenth days after the infecting meal. Subse-
quent feedings occurred approximately every 10 days throughout the
life of the bugs.

While feeding on healthy mice, the bugs were applied in contact
with the tails of these mice for periods of one hour, thus not only per-
mitting them to feed to engorgement, but encouraging them to defe-
cate on the tails. For this purpose the tail of the healthy mouse
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was kept poked.for one hour into s slender glass tube containing the
bugs. The bugs avoid resting on the tail of the mouse if possible;
they even prefer glass to a mouse’s tail as a resting place. In order
to compel them to rest on the tail, the caliber of the glass tube was
just enough larger than the diameter of the tail to permit the passage
of the bugs along the tail, and, moreover, the tube was held in a ver-
tical position so that the bugs were forced to rest on the tail of the
mouse. The result was that the bugs deposited their feces princi-
pally on the tail so that the points of biting must have become
overlaid with bug feces in some instances. '

Results: Ten lots of bugs (Nos. 230 to 258), varying from 16 to 140
bugs, but averaging 88 bugs to the lot, fed to engorgement on 10
infected mice, and then, after intervals of from 3 to 110 days, fed to
engorgement during one hour on the tails of 23 healthy mice, feeding an
average of five times on each healthy mouse. Transmission occurred
in 3 out of 23 mice. The intervals which elapsed between biting the
infected mice and biting the 3 healthy mice were 7, 15, and 71 days,
respectively, and the intervals between biting the 3 healthy mice and
their deaths from tularemia were 6, 3, and 7 days, respectively; the
number of bugs employed in the three transmissions were 28, 24, and

14, respectively.
TRANSMISSION OF TULARZEMIA DUE TO EATING INFECTED BEDBUGS.

~ Transmission experiments with bedbugs and white mice which do
not take into account the mouse’s habit of eating bedbugs will be
full of errors. White mice readily attack and eat living bedbugs; they
eat dead bedbugs with equal readiness. If the bugs are infected with
Bacterium tularense, the mouse is almost certain to die of tularemia.
One of our whité mice confined with 45 infected living bugs within a
small glass jar free from bedding or other hiding places for the bugs,
ate all the bugs in less than an hour, leing at the rate of one bug a
minute. A mouse ate 15 living infected bugs over night, the mouse
and bugs being loose in a glass battery jar containing bedding com-
posed of coarse screcnings of sawdust. Two healthy mice, dropped
into a large jar containing cut hay and small wooden boxes and a
plentiful supply of bugs which had been infected 21 days previously,
died of tulareemia 3} and 54 days after entering the jar. Presumably
the mice contracted the infection from ecating the bugs rather than
from the bites of the bugs. '
Experiments in other fields of research designed to demonstrate
transmission by fleas often have permitted the unrestricted presence
of rodents and fleas in the same container. Such a procedure in
bug-mouse experiments would leave the experimenter totally in the
dark on the question of whether transmission resulted from the
bedbug’s biting the mouse or the mouse’s eating the bedbug.
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We conducted 72 bug-eating experiments, 55 of which were success-
ful. - The infected bugs came from 10 lots (Nos. 230 to 258). These
bugs had fed once to engorgement on infected mice and were fed
subsequently every 3 to 10 days on healthy mice. These healthy mice
served to test the infectiveness of the bug bites. Some of the bugs
were found dead every morning, while others were dying and conse-
‘quently almost motionless. These infected-dead or dying bugs were
fed to mice, theréby infecting the mice. The same lots of bugs,
therefore, were used in the bug-biting and bug-eating experiments.

Bugs which were to be-eaten were dropped, together with a white
mouse, into a bottomless glass cylinder 4 inches in diameter which
rested on a blotter; the purpose of the blotter was to absorb the
urine. The mouse remained until he had eaten the bugs, which in
some instances was overnight. : The mouse was then transferred to a
glass battery j Jar, commonly used as a mouse cage, each mouse occupy
ing a separate jar.

Summary.—Seventy-two whlte mice ate dying or dead bugs from
each of 10 lots of infected bugs. Of this number, 55 died from
tulareemia and 17 remained well. The number of bugs offered to
and eaten by each mouse varied from 1 to 10, the average being 3.
The average length of time which elapsed between eating infected
bugs and death of the mice from tularemia was 4} days. Of 20
mice which each ate one infected bug, 14 died acutely from tula-
remia. The average length of time from the date of infection of the
14 bugs until they were eaten was 65 days. Three white mice which
each ate a bug infected 100 days previously died five, four, and five
days later from tularsmia.

Bacterium tularense suffers no apparent diminution of v1rulence by
reason of long residence in the bedbug.

It is the intention to continue thesc eating experiments throughout
the life of the bugs, which promises to be long.

INFECTIVITY OF FRESH BEDBUG FECES.

While transmission experiments with our 10 lots of infected bugs
were in progress, the infectivity of the bug feces was frequently tested.
The strips of filter paper on-which the bugs habitually rested served
also for the deposition of feces. When the strips were renewed, the
old ones were soaked in saline solution, rubbed in a mortar, strained
through gauze, and the suspension was either injected subcutaneously -
into a guinea pig or mixed with corn meal and fed to a white mouse.
From each of ten lots of infected bugs two samples of feces were
collected about 10 days apart and between 17 and 58 days after the
date of infection of the bugs. Both samples from a given lot of bugs
were fed at the time of collection to the same mouse. Ten mice
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which were thus fed with fresh feces'from 10 lots of infected bugs
remained well.

Forty-one samples of feces, representing about three samples from
each of the 10 lots of infected bugs, were injected, while fresh, sub-

" cutaneously into 41 guinea pigs. At least one sample in each of the
10 lots was collected 35 days or more after the date on which bugs
were infected, and in-one instance the sample was collected 120 days
after the date of infection. The 41 guinea pigs all died acutely from
tularemia. ' '

The two sets of experiments show in marked contrast the invariable
susceptibility of the guinea pig’s subcutaneous tissue to the infected
bedbug feces in question, and the invariable resmtance of the mouse’s
stomach to the same 'material.

Summary.—The fresh feces of bedbugs which were infected with
Becterium tularense by sucking the blood of infected white mice and
which were fed cvery 10 days thereafter on the blood of healthy white
mice, contained virulent organisms of this infection. at all times and
did so up to 120 days after the date of infection of the bugs, and
probably will do so throughout the life of the bugs. -

INFECTIVITY OF DRIED FECES OF BEDBUGS.

Feces deposited by our 10 lots of infected bugs on filter papers,
between 46 and 75 days after the dates of infection of the bugs, were
subuequently set aside and allowed to remain on those filter papers
in a dried condition at an average room temperature of 20° C. unex-
posed to direct light At the end of 20 days of drying, the filter
papers were soaked in saline solution, ground in a mortar, and the
pooled squensnon of feces was injected subcutaneously into two
guinea pigs, causing their deaths within six days with typical lesions
of tularemia.

Feces deposited on filter papers by 8 lots of lnfected bugs (see table,
Lots 262 to 284) between 18 and 70 days after the dates of 1nfect10n
of the bugs, were subsequently kept under the conditions described
above for 25 days, at the end of which time the pooled suspension
was injected subcutaneously into a guinea pig, causing its death 8
days later with typical lesions of tularemia. .

TRANSMISSION TO GUINEA PIGS.

The foregoing experiments relate to transmission to white mice,
A few attempts were made on transmission to guinea pigs by infected
bedbugs. Bugs from 6 of our 10 lots of mfected bugs bit 6 guinea
pigs, respectively. The guinea pigs were exposed to the bugs under
the following conditions,
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A healthy guinea pig and infected living bugs were dropped into a
bottomless glass cylinder, 6 inches in diameter, which rested on a
blotter; the purpose of the blotter was to absorb the urine. Guinea
pig and bugs remained in the cylinder overnight. The guinea pigs
never showed any tendericy to eat the bugs. The bugs were plainly
seen to feed to engorgement on the feet of the guinea pigs. They
never crawled over the guinea pig’s feet but approached only close
enough to insert. their outstretched proboscides.

The bugs were counted into the cylinder in the evening and counted
out in the morning. The evening and morning counts alwa,ys tallied,
with one exception. = The guinea pigs all remained well, with the
exception of one (see Lot 258). This one was the guinea pig in whose
cylinder we failed to recover one bug one morning, 47 having been
counted in and only 46 having been counted opt.” In this case the
blotter had been chewed to small bits. The presumption is that the
guinea pig unintentionally swallowed one infected bug in chewing its
blotter, because it died 7 days later from tularemia and showed five
typical cervical buboes and a chain of typical lymph glands in the
mesentery, in addition to the ordinary typical lesions of the spleen
and liver.

In order to test the susceptibility of guinea pigs to infection by
eating, five lots of 2 bugs each were fed to engorgement on 5 infected
mice and 24 hours later were fed to five guinea pigs, respectively, each
pair of bugs being ground in a mortar with normal saline solution and
applied to a small piece of bread which the guinea pigs readily ate.
One of the five guinea pigs died seven days after eating the two
infected bugs and showed the typical lesions of tularemta; the other
four remained well. This is taken as strong evidence that the one
guinea pig which died from tularemia after confinement with 46
infected bedbugs contracted its infection from the accidental mgestlon
of the one missing bug rather than from the bites of the bugs.

In another experiment pooled fresh feces from our 10 lots of
mfected bugs were fed on bread to a guniea pig with negative results.

' Summary.—An average of 35 infected bedbugs from each of 6 of
our 10 lots of infected bugs were exposed with 6 healthy guinea pigs,
respectively, during approxmately the third, sixth, and tenth nights
after the date of infection of the bugs. Although freely bitten by
the bugs, only 1 of the guinea pigs contracted tularsemia, and in this
instance infection is believed to have taken place from the ingestion
of a missing infected bug (see Lot No. 258).

Acknowledgment: The determination of specimens of Cimex lectula-
rius were made by Dr. H. E. Ewing, of the Burcau of Entomology,
Dcpartment of Agriculture.
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GENERAL SUMMARY.

The common bedbug Cimex lectularius transmitted tularsemia from
infected to healthy mice in 10 instances, in which the intervals which
elapsed between biting the infected and biting the healthy mice were
a few seconds, 18 hours, 7 days, 15 days, and 71 days. The exact parts
played by bites and by feces in the 10 transmissions are impossible of
determination.

_White mice readily eat living and dead bugs.

‘'White mice which eat infected bugs usually contract tularsemia.
Of 20 white mice which each ate one infected bug, 14 died acutely
from tulareemia. The average length of time from the date of infec-
tion of the 14 bugs until they were eaten was 65 days. Three white
mice which each ate a bug infected 100 days previously died 5, 4, and
5 days later from talaremia. _ _

Guinea pigs apparently do not eat bugs intentionally.

Guinea pigs bitten by infected bugs failed to contract tularsemia,
with one exception; in the latter instance the guinea pig probably
ate one infected bug umntentlonally and thereby contracted the
infection.

The fresh feces of bedbugs which were infected with Bacterium
tularense by sucking the blood of infected white mice, and which were
fed every 10 days thereafter on the blood of healthy white mice, con-
tained virulent organisms of this infection at all times and did so up
to 120 days after the date of infection of the bugs.

Feces of infected bedbugs deposited on filter papers at least 46 days
after the dafes of infection of the bugs and subsequently dried for 20
days contained virulent organisms-of Bacterium tylarense at the end
of that time.

In spite of the last two preceding paragraphs, the fresh feces of
infected bugs have always failed to infect white mice or guinea pigs
which ate those feces. _

Bacterium tularense suffered no apparent diminution of virulence by
reason of long residence in bedbugs. This virulence was manifested
by acute death from tular@mia within seven, five, five, and six days,
respectively, in cases of—

(1) A mouse which was bltten by bugs infected 71 days previously;

(2) A mouse which ate a bug infected 100 days previously;

(3) A guinea pig which was infected with fresh feces of bugs infected
120 days prewouslv, and

(4) A guinea pig injected with bug feces which had been depos1ted
on filter paper at least 46 days after the date of infection of the bugs
and which had subsequently dried on filter paper at an average room
temperature of 20° C. for 20 days.
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V. TRANSMISSION OF TULARZMIA BY THE MOUSE LOUSE l;OLYPLAX
SERRATUS (BURM.).

By Epwarp FRrANCIS, Surgeon, and G. C. LAKE, Passed Assistant Surgeon, United States Public Health

In two experiments healthy white mice were placed in contact in
glass aquarium jars with white mice which had been inoculated
subcutaneously with diluted heart’s blood of mice dead from tular-
zmia. Not only did the inoculated mice die from tularemia but
the healthy mice contracted the disease and died with typical lesions.

'TRANSMISSION BY CONTACT.

One of the cxperiments just cited lasted 15 days, from June 24
to July 9.

On the first day of this expenment 24 healthy mice and 2 mice
inoculated two days previously were introduced ihto a glass aquarium
jar 18 inches in diameter. As soon as an inoculated mouse died
it was replaced by another inoculated mouse in the third day of the
disease; thus the jar was kept constantly supplied throughout the
experiment with two inoculated mice in the later stages of the
disease. By the fifteenth day of the éxperiment all of the 24 healthy
mice had died, 16 having died with the typical condition of the
spleen due to Bacterium tularense. Nine of the 16 spleens were
rubbed on the shaved abraded skin of 9 guinea pigs, all of which
died with the typical lesions of tularsemia. Of the 16 mice referred
to, 1 died on the fifth day of the experiment, 4 died on the seventh
day, 3 on the eighth day, 1 on the ninth day, 1 on the tenth day, 1
on the eleventh day, 1 on the twelfth day, 2 on the thirteenth day,
1 on the fourteenth day, and 1 on the fifteenth day. Eight of the
24 mice died from causes other than tularzmia, 4 having died during
the first three days of the experiment, and 4 having died later in
the experiment.

In a similar experiment, 4 inoculated - white mice and 26 healthy
white mice were introduced into a glass aquarium jar on August 20,
after which date no additional mice were added. The four inoculated
mice died within the first five days, with typical lesions of tular-
emia. On September 15 the last remaining healthy mouse died
with typical lesions of the spleen, which was rubbed on the abraded
skin of a guinea pig and caused its death on the sixth day from
tulareemia. During the interval of 25 days between August 20 and
September 15, the 26 healthy mice all died, the majority of them
showing typical lesions of tularazmia.

After the death of the last mouse in the aquarium jar and its
removal therefrom, the jar was left undisturbed for eight days. .= At
the expiration of this time eight healthy mice were introduced into
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the jar. -They- remained - well, thus showing the absence of any
residual infection. ‘

" Throughout these two contact experiments we searched the mice
and the beddmg for parasites and tested the infectivity of the urine
of infected mice, and also noted whether dead .infected mice had
been mutilated by contacts, our object being to determine the mode
of transmission in ghese expenments The several possible factors
concerned in the transmission will now be considered. .

INFECTIVITY OF MOUSE URINE.

Throughout our experiments we kept going in white mice strain
“S” of Bacterium tularense by subcutaneous inoculations of the
heart’s blood of a recently dead infected mouse into a healthy mouse.
Urine voided naturally by living infected mice was collected between
72 and 96 hours after inoculation, since death quite regularly oc-
curred by the end of 96 hours.

The urine collected from four mice was m]ected subcutaneously
into 4 guinea pigs, respectlvely The guinea pigs all died acutely
with typical lesions of tularemia. The amounts of urine injected
were 10 gtts., 12 gtts., 4 c. c., and } c. c. The infectivity of similar
samples of mouse urine was also tested by feeding the urine to white
mice. The first mouse ate 12 gtts. of such urine mixed with corn
meal. The second mouse ate } c. ¢. urine mixed with corn meal
on six consecutive occasions spaced about a week apart, thus con-
suming about 3 c. c. Both mice remained well. We concluded
that urine, though infected, was not an agent of transmission in

nature. o
: CANNIBALISM AND INFECTION.

White mice mutilate and sometimes completely eat their dead
comrades. While we made no observation on whether a healthy
mouse will contract the infection’ by eating a mouse dead from
tularemia, we did feed six white mice with a small amount of the
liver of a rabbit which had just died with typical lesions of tular-
@mia. All the mice died within five days: One died on the third
day, two on the fourth, and. three on the fifth day. In each instance
the mouse’s spleen was rubbed on the shaved, abraded skin of a
guinea pig, causing acute death with typical lesions of tularemia.
In our contact experiments, infected mice, when found dead, oc-
casionally showed evidence of mutilation by their comrades.

INFESTATION OF WHITE MICE WITH LICE AND MITES.

Examination of the mice revealed the presence of the blood-sucking
louse Polyplaz serratus (Burm), the blood-sucking mite Liponyssus
isabellinus, and two species of non-blood-sucking mites. No other
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parasites were found either on the mice or in the hay used for bed-
ding.

The lice were present in variable numbers; some mice had none;
two had about 60 each; 30 lice was considered a large number for a
single mouse;.about 15 were commonly.found on a mouse. The mxtes
were found in much smaller numbers; most mice had none; 20 was
the largest number found on a mouse; 9 was the next largest number
found; the number on a mouse hardly ever exceeded 4 or 5.

EXPERIMENTAL TRANSMISSION BY THE MOUSE .LOUSE, POLYPLAX
SERRATUS.

- Experiments were planned to determine definitely the réle of the
mouse louse as an agent in the transfer of the infection from infected
mice to healthy mice. Mice were inoculated subcutaneously with
diluted blood taken from the heart of a mouse dead from tularzmia,
and upon the death of the inoculated mouse his hair was pulled out,
transferred to a sheet of white paper and examined for lice. . The
hair was well teased apart with needles, and any moving object was:
readily seen in the white hair on the white background. A glance at.
any moving object with a hand lens was sufficient to exclude the possi-
bility of the parasite being other than a louse. The few hairs to which
a louse was clinging were transferred to a clean petri dish, and thus
the lice were collected into a pile of very few hairs. The small pile
of hairs was then picked up with a forceps and transferred to beneath
the hair of the back of a healthy white mouse which was being held.
The lice almost instantly left the pile of hairs and disappeared among
the hairs of the living mouse. Mice to which lice were thus trans-.
ferred were placed separately in clean jars for observation. . '
The time which elapsed between the removal of lice from a dead
mouse and their transfer to a healthy mouse probably never exceeded
an hour. No effort was made to learn how long lice would remain
infected. . We did, hewever, remove from three mice three lots of lice,
numbermg about 25 to the lot,and kept them on hair in petri dishes
at room temperature in August they were all dead by the end of 48
‘hours. The time -which elapsed be.tween the death of a mouse and
the removal of its lice was likewise not definitely determined, although -
it never exceeded 18 hours. An effort was made to remove the lice
as soon as possible. Lice were collected in the morning from mice
which died during the previous night, and lice were collected during
the day from mice dying during the day. :
These transmission experiments, as conducted, excluded the en-
trance of several possible factors which might have operated to make
the contact experiments successful, namely, the agency of the blood-
sucking mites, and the eating of infected mice, or posﬂbly infected
secretions or excretions, by healthy mice,
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The strain of Bacterium tularense (S) used was one isolated from a
human case in Utah in the summer of ‘1920.

First series.—In this series, transmission of tularemia to healthy
mice was effected by the transfer to them of lice removed from mice
dead after subcutaneous inoculation with diluted heart’s blood of
.infected mice. Eleven healthy mice were thus infested, the number
of lice used for each mouse varying from 10 to 43. Nine of the 11
died with typical lesions of the spleen due to tularzmia, and, more-
over, the spleen in each instance, when rubbed on the shaved, abraded
skin of a guinea pig, caused the death of this animal with the typical
lesions of the disease. Two mice of this series remained negative; 1
had been infested with 10 lice and the other with 33 lice.

Second series.—Transmission of tularemia was effected in the sec-
ond series by the transfer of lice from louse-infected mice of the first
series to healthy mice. Six healthy mice were thus infested, the
number of lice transferred to each mouse varying from 5 to 25.
Three of the six mice died with typical lesions of the spleen due to
tularemia, and the spleen in each instance, when rubbed on the
shaved, abraded skin of the abdomen of a guinea pig caused the death
of this ammal with the typical lesions of the disease. Three mice of
this series remained well; they had been infested with 5, 9, and 20

lice, respectively.
INFECTIVITY OF THE MITE LIPONYSSUS ISABELLINUS.

Ten mites of the species Liponyssus isabellinus were collected while
on the ends of the hairs about to leave the body of a white mouse
dead from tularemia after subcutaneous inoculation with infected
blood. The mites were rubbed in a mortar with saline solution and
the suspension was injected subcutaneously into a white mouse, caus-
ing its death in 4} days, with typical lesions of tularsemia. A por-
tion of the spleen of the latter mouse was used for subcutaneous
injection of one guinea pig, while another portion was rubbed on the
shaved abraded skin of another guinea pig; both guinea pigs died
acutely with typical lesions of tularemia. Had these blood-sucking
mites been present in sufficient numbers, transmission experiments
would have been conducted along the lines followed in the louse

transmission.
FAILURE OF ATTEMPTS TO RENDER MICE LOUSE-FREE AND MITE-FREE.

We endeavored to render white mice free from parasites. Nicotine
sulphate in water (1:1000), 95 per cent alcohol, undiluted kerosene,
and undiluted gasoline were used. A lousy mouse dipped into either
of these agents suffered considerable toxic effects; he was rendered
apparently free from parasites for a few days, but if examined 7 to 10

80424°—22——2
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days later, he was again lousy. These agents did not kill the eggs.
We failed to find a delousing agent into which a mouse could be
dipped 4 or 5 times at intervals of a week without causing death or
injury to the mquse. Had, we been able to render our mice lice-free
and mite-free we would have conducted with them a contact experi-
ment similar to our two contact experiments with the expectation
that transmission to contacts would not occur.

" THE ABSENCE OF LICE FROM HOUSE MICE.

An observation was made on, the occurrence of lice on the ordinary
house mouse found in various parts of the laboratory. The mice were
caught during the night in snap traps and were collected each morning
and examined. The hair of 56 mice were pulled out and searched
for lice and mites. Only 1 louse and 16 mites were found. This
louse was the rat louse Polyplax spinulosa (Burm). No specimen was
found of the mouse louse Polyplar serratus (Burm) so commonly
found on our white mice.

The apparent absence of lice from house mice has a bearing on the
question of whether tularsemia would become epizodtic in house mice
if by chance infected ones got at large.

The susceptibility of ‘“gray’’ mice to the infection has already
been shown by McCoy.? In an experiment of ours, house mouse
No. 1, inoculated subcutaneously with the heart’s blood of an in-
fected white mouse, died with typical lesions of tularemia. House
mouse No. 2, inoculated with the heart’s blood of No. 1, died with
typical lesions of tulareemia. The infection was similarly carried
over to No. 3. The spleen of No. 3, when rubbed on the shaved,
abraded skin of a guinea pig caused its death with typlcal lesions of

tularemia.
SUMMARY.

The transmission of tularemia was effected in 12 out of 17 attempts
through the agency of the mouse louse (Polyplax serratus) by the
transfer of lice from white mice dead of tularemia to hedlthy white
mice, the intervals elapsing between infestation of the healthy mice
and their deaths varying from 5 to 12 days, the average being 7}
days. The number of lice transferred in the 12 successful attempts
varied from 12 to 43, the average being 25. The intervals which
elapsed between the deaths of infected mice and the transfer of their
lice to healthy mice varied from a few minutes to 18 hours. Trans-
mission of tularemia by lice was thus effected to two series of mice,
the first series being infected by lice removed from inoculated mice
and the second series being infected by lice removed from the louse-
infected mice of the first series.

2 A plaguelike disease of rodents. By George W. McCoy, Passed Assistant Surgeon, United States
Public Health Service, Public Health Bullctin No. 43, April, 1911,
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- When inoculated mice were dropped into a jar in contact with lousy
healthy mice, the infection killed off all the healthy mice in 25 days.
Transmission in this case was probably due to lice.

Blood-sucking mites of the species Liponyssus isabellinus removed
from an infected white mouse were crushed and injected subcuta-
neously into another white mouse causing its death from tularemia.

The urine of infected white mice was infective for guinea pigs when
injected subcutaneously into the latter. Similar urine failed to infect
white mice when fed to them on corn meal.

- The mouse louse Polyplaz serratus commonly found on our white
mice was absent from 56 house mice caught in snap traps in the
laboratory.

Acknowledgment.—The determinations of specimens of lice and
mites were made by Dr. H. E. Ewing, of the Bureau of Entomology,
Department of Agriculture.

Transmission of tularemia in white mice by the mouse louse Polyplax serratus.

Infected mice from which lice Results: “Positive’”’
were removed. Length| means death ofa
. . |oftime| guinea f)ig with
be- typical lesions of
. Number | Healthy tween tulareemiz, the
of lice mouse |infesta-| guinca pig hav-
Serles. trons- to which tion iny bcen rubhed
No. of ferred lice were with on the shaved
mouse Datcofdeath.| from | transferred. [lice and] abraded skin of
. . infected death the abdomen
mouse to of with the spleen
healthy : mouse.| of the louse-in-
- mouse. fected thouse.
Days.
Firstscries: Transmission | 8M156 | July  2,1921 15 | Mouse No. 1 5 | Positive.
of tularemis by lice. | SMI58 |.....do........ ....do......
transferred from'inocu-|  8M155 | July  3,1921 Do.
Inted mice to healthy | SM160 |.....do........
micc. SMi6l |..... do........
SM12 |.... do..... .
Do.
Do.
_do. . 6 .
DC2 | July 5,1921 30 | Mouse No. 5. -7 Do.
DC2|.....do........ 30 | Mouse No. 6. 9 Do. .
SM172 | July  6,1921 30| Mouse No. 7. 5 Do.
SM173 |.....do........ 13 {.....do.......
. SM176 | July 17,1921 15 | Mouse No. 8. Do.
SM178 |.....do........ 12 | Mouse No. 9. Do.
SM181 | July 9,1921 20 | Mouse No. 10 Negative.
. 8M185 |.....do. . 13
DC11 | July 10 1921 10 'Do.
Second series: Transmis- 1| July 7,1921 14 | Mouse No. 20 5 | Positive.
sion of tularamia was 7 July 11,1921 25 | Mouse No. 21 7 Do.
effected by lice trans- 5| July 12 1921 20 | Mouse No.22|........ Negative.
ferred from louse-in- 21 . 5 | Mousc No. 23 |........ Do.
fected mice of first series 8 | July 13 1921 12 | Mouse No. 24 7 | Positive.
to healthy mice. 9 | July 19,1921 9 | Mouse N0.25|........ Negative.
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VI. CULTIVATION COF BACTERIUM TULARENSE ON MEDIUMS NEW TO
THIS. ORGANISM.

By EpWARD-FRANCIS, Surgeon, United States Public Health Bervice.

The only culture mediums reported heretofore for the cultivation
of Bacterium tularense are coagulated hen’s egg yolk, originally used
by McCoy and Chapin,® and hen’s ovomucoid with a trace of yolk,
recommended by Wherry and Lamb.* All attempts at cultivation
on other laboratory mediums had failed. '

The writer now reports the cultivation of this organism on (1)
serum glucose agar, (2) glucose blood agar; (3) blood agar, (4) each
of the foregoing mediums plus a piece of fresh, sterile rabbit spleen.

It is a common practice in laboratories to adapt an organism to
growth on ordinary mediums after original isolation from man or
animals has been accomplished by cultivation on some special
medium. The mediums which are here reported for Bacterium
tularense were used for original isolations of this organism from
animals, and therefore the question of acquired adaptability to a
new medium brought about by prevxous cultivation on a special
medium is not involved.

The strains used for this cultural work were three human strains
from Utah and one ground-squirrel strain from California, all ob-
tained in 1920. These strains were originally obtained by tho
inoculation of human or squirrel tissue into guinea pigs, and they
were subsequently passed for many generations through guinea pigs
or rabbits, always by subinoculation of infected tissues. Original
isolation from animals of pure cultures of these strains was accom-
plished by use of the proposed mediums; the resultant cultures have
never been on egg medium either before or since their first isolation.

- COMPOSITION OF MEDIUMS.

(1) Serum glucose agar.-——Beef infusion containing 1 per cent pep-
tone and 1} per cent agar adjusted to a reaction having a px of 7.6
is kept on hand in stock. When needed, the stock agar is melted
and brought to 45° C. in a water bath, at which temperature there
is added 1 per cent glucose from a sterile 50 per cent solution of
glucose and 5 per cent sterile Liorse serum. This is immediately
tubed, slanted, and incubated 48 hours to insure sterility.

3 Bacterium tularense, the Cause of a Plague-like Disease of Rodents. By George W. McCoy and
Charles W. Chapin, Passcd Assistant Surgeons, United States Public Health Service. Public Health
Bullctin No. 53, January, 1912.

Further Observations on a Plaguc-like Diseasc of Rodents with a Prcliminary Note on the Causative
Agent, Bacterium tularense. By George W. McCoy and Charles W. Chapin, Passed Assistant Surgeons,
United States I’ubl:c Health Scrvice. The Journal of Infectious Diseases, Vol. X, No. 1, January, 1912,
pp. 61-72,

4 Infection of Man with Bacterium tularense. By William B. Wherry and B. H. Lamb. Journal of
Infectious Diseases, 1914, vol. 15, p. 331. .
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(2) Qlucose dlood agar.-——Thls is the same as (1) except that 5 per
cent defibrinated rabbit blood is substituted for the horse serum.

(3) Blood agar.—This is the same as (2) except that no glucose is
added.

4) Mediums (1), (2), and (3) plus spleen tissue.—A spleen is
removed from a healthy rabbit and under sterile precautlons is cut
into pieces of about 3 mm. diameter. One piece is rubbed on the
slanted surface of each tube of a portion of mediums (1), (2), and

- (3) and the piece of spleen is left remaining on the surface of each
slant_just above the water of condensation. After 48 hours’ incu-
bation the tubes, if sterile, are ready for inoculation.

COAGULATED HEN’S EGG YOLK.

At this place it will be well to give also the composition of the
coagulated hen’s egg yolk described by McCoy and Chapin. Fresh
eggs are scrubbed with a brush in soap and water, if fecal matter
is present on the shells, and then placed in & wire basket. The
‘basket containing the eggs is dipped into 95 per cent alcohol for a
few seconds, after which time it is withdrawn and the small amount
of aleohol which still remains on the basket and eggs is 1gmted in
order to remove the alcohol and help sterilize the shells.

While one.person with clean hands holds an egg, grasping it at
each end, an assistant strikes the shell in its middle with a sterile
knife with sufficient force to crack the shell. The whites are sepa-
rated from the yolks by decanting from one half of the shell to the
other, thus allowing the whites to drain away while the yolks are
saved and collected in a sterile beaker.

The volume of yolks is measured in a sterile graduate and to this
is added sterile normal saline solution in the proportion of 40 per
cent saline solution to 60 per cent egg yolk. Mix thoroughly. Tube
-in sterile test tubes, using a sterile funnel.

Place the tubes in metal racks constructed so as to allow one-half-
inch space between the tubes for circulation. Heat the racked tube,
in a slanting position for the first half hour at 70° C., and for the
second half hour at 72° C. A uniform temperature is best main-
tained for this purpose in a water-jacketed chamber. The chambe: -
should contain about a half inch of water above which the racks
of tubes are exposed in the moist, heated air. After coagulation,
paraffined sterile cork stoppers are substituted for the cotton plugs
and the tubes are incubated upright for three or four days to insure
against a slow-growing contamination.

Instead of the jacketed chamber one may, Wlth patience, use an
Arnold steam sterilizer, a board having been placed at the bottom
to protect the tubes from the direct steam.
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. The finished medium should be soft; that is, the surface of the
slant should yield slightly when pressed with a platinum loop, and
.to that end the medium should not be overheated. - A glazed surface
results from overheating. , The tubes should be stored in the cold
room, unexposed to the light. The water of condensation in a batch
of medium which grew the organism very well showed a reaction
having a py of 6.8. No- titration or adjustment of reaction has been
done on batches of this medium used for routine cultivation of the
organism in the laboratory.

CULTI\'ATiO.\' ON SERUM GLUCOSE AGAR.

Serum glucose agar was successfully used (1) for original isolation
of strains from the spleens of infected rabbits, (2} for second and
third isolations of strains from the spleens of infected guinea pigs,
(3) for subcultures (without the addition of a piece of fresh, sterile
rabbit-spleen), and (4) for subcultures (Wlth the addition of a piece
of fresh, sterile rabbit spleen).

(1) Orzyma,l isolation of strains.—Human strains “J” and “G”
and ground-squirrel strain “S F’* were isolated on serum glucose
agar by planting a piece of infected rabbit spleen on serum glucose
agar in each instance. (See Table I, and Table III, animals 1, 3,
and 4.) These human strains had been carried over from July 3
and September 9, 1920 (the dates on which they left the humans),
to April 11, 1921 (the date on which they were cultured), in laboratory
animals, i. e., guinea pigs and rabbits. These human strains having
been carried over exclusively by animal passages for 9 and 7 months,
respectively, original isolations were made on serum glucose agar.
The ground-squirrel strain had been carried over from May, 1920
(the date on which it left a California ground squirrel), to April 10,
1921 (the date on which it was cultured), in laboratory animals,
guinea pigs, and rabbits. This California ground-squirrel strain
having been carried over exclusively by animal passages for 11
months, original isolation was made on serum glucose agar.

On April 10 and 11, 1921, each of the three strains was inoculated
on a serum glucose agar slant by transferring to the surface of the
medium a piece about 3 mm. in diameter, taken under sterile pre-
cautions, from the spleen of a rabbit dead from tularemia; the piece
of spleen was rubbed over the surface of the medium as forcibly as
the consistency of the latter would permit and then left to remain
on the solid medium just above the water of condensation. The
inoculated tubes were placed at 37° C. for eight days, at the end of
which time they were observed for the first time and found to have a
growth which was not examined microscopically, but the tubes were
replaced in the incubator under the impression that the growths
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were contaminations. “The tubes remained at 37° for a month longer
‘without observation, at the end of which time they were given another
examination preliminary to discarding. -~ The presence of the growth
aaved the tubes from the discard and they remained another month
at room temperature, when, on June 23 and August 23, the growths
were examined mlcrosooplcally and found to simulate Bactmum
tularense.

Confirmation of these original cuPtures was obtained when sub-
cultures in the fifth generation on glucose blood agar plus a piece
of fresh, sterile rabbit spleen caused acute death with typical lesions
of tularsemia in a set of guinea pigs which had been rubbed on the
shaved abraded skin of the abdomen with those subcultures.

Further confirmation was obtained when cultures derived from the
spleens of the above set of guinea pigs caused acute death with typical
lesions ‘of tularemia in a second set of guinea pigs, the second set
having been rubbed on the shaved abraded skin of the abdomen with
subcultures in the fifth generation on glucose blood agar plus a piece
of fresh sterile rabbit spleen.. (For details see Table 1.)

(2). Second and third isolations.—The two sets of guinea pigs just
-referred to not only gave-confirmation to the identity of the original
cultures which were isolated on serum glucose. agar but afforded
opportunities for the second and third isolations of those strains
from animals on serum glucose agar as.follows: On the death of a
guinea pig of either set a piece of its spleen was planted on a tube of
serum glucose agar and incubated at 37° C. Ten tubes were thus
planted from 10 guinea pigs. = (See Table III, animals 5 to 15.) Five
tubes showed growth and five showed no growth. '

The five growths therefore constituted seeond and third isolations
of our three human strains and one ground squirrel strain on serum
glucose agar. :

(3) Subcultivation on serum glucose agar.—Plain serum glucose agar
was used for subeultures as follows: Starting with a piece of infected
spleen of a rabbit or guinea pig, this was planted on a tube of serum
glucose agar and the resultant growth was transferred for its second
generation to a tube of serum glucose agar. Thirteen serum glucose
agar tubes were thus inoculated with'six cultures having an antece-
dent history as indicated. Four of the tubes developed growth after
an average of six days and nine failed to grow. (See Table III, foot-
notes 4, 5, and 6.) The four growths constituted subcultivation on
serum glucose agar.

(4) Subcultivation on serum glucose agar (plus a piece of fresh sterile
rabbit spleen).—Subcultivation from serum glucose agar to serum
glucose agar plus a piece of fresh sterile rabbit spleen was successful
in 14 out of 27 attempts; the average time which elapsed before the
appcarance of growth on the 14 tubes was 24 days.
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Three cultures were thus carried for the third to sixth generations
on serum glucose agar plus a piece of fresh sterile rabbit spleen, the
first generation in each case having been obtained on a tube of serum
glucose agar inoculated with a piece of spleen of an infected guines
pig. (See Table III, animals 5, 6, and 12.) The fifth generation of
culture 1 was injected subcutaneously into a guinea pig, causing its
death in three days with typical lesions of tular@mia. The sixth
generation of culture 1 was rubbed on the shaved abraded skin of a
guinea pig and caused its death on the twelfth day with typical
lesions of tularemia. (See Table I, footnote 2.) The sixth genera-
tions of cultures 2 and 3 when injected subcutaneously each failed to
kill a guinea pig. .

Summary.—Serum glucose agar per se is a poor medium for the
cultivation of Bacterium tularense because subcultures from serum
glucose agar to serum glucose agar grew in only 30 per cent of the
instances. Serum glucose agar is a fair medium for the cultivation of
Bacterium tularense if the surface of the medium is provided with a
piece of fresh spleen tissue. Such tissue may be supplied in either
of two ways.

If the inoculating material is in substance a piece of fresh tissue, as
is the case when a piece of the spleen of an infected rabbit or guinea
pig is planted on a serum glucose agar tube, growth may be expected
in 48 per cent of the tubes. Growth did occur in 11 out of 23 such
attempts, the average time before the appearance of growth being
85 days.

If the inoculating material is a culture, as is the case in subcultl-
vation, and a piece of fresh sterile rabbit spleen has been supplied to
the surface of the serum glucose agar tubes, growth may be expected
in 51 per cent of the tubes. Growth did occur in 14 out of 27 such
attempts, the average time which elapsed before the appearance of
growth on the 14 tubes being 2% days.

It was noted, however, that the growth of Bacterium tularense on
serum glucose agar under all conditions tends to become scanty and
its virulence tends to become either diminished or lost.

CULTIVATION ON GLUCOSE BLOOD AGAR.

Glucose blood agar was successfully used (1) for original isolation
of strains from the spleens of infected rabbits, (2) for second and third
isolations of strains from the spleens, liver, and heart’s blood of
infected guinea pigs, (3) for subcultures (without the addition of a
piece of fresh sterile rabbit spleen), and (4) for subcultures (with the
addition of a piece of fresh sterile rabbit spleen).

(1) Original isolation of strains.—Human strains “J” and “S”
were isolated on glucose blood agar by planting a piece of infected
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rabbit spleen-on a glucose blood agar tube in each case. (See Table
111, animals 1 and 2.) ) ‘

These humah strains had been maintained in the laboratory in
guinea pigs and rabbits from September 9 and July 3, 1920 (the
dates on which they left the humans), to April 11 and 13, 1921,
the dates on which they were first cultured; they had not been on
any culture medium during that period. On April 11 and 13 these
strains were inogulated on glucose blood agar slants by transferring
to the surface of the medium a piece about 3 mm. in diameter taken
under sterile precautions from the spleen of a rabbit dead from
tularsemia. The tubes were incubated at 37° and not observed for
8 days, at the end of which time growth was present in case of the
“J” strain, but no notation was then made of growth of “S” strain,
although it was noted at a later date. As in the case of original
cultures on serum glucose agar these cultures remained unobserved
in the incubator for one month longer, when, on May 24, strain “J”’
was subcultured and it was subcultured next again on June 22;
whereas strain “S” went from April 13 to July 4 before the first
subculture was made. :

Confirmation of the original cultures was obtained when subcultures
in the fifth generation on glucose blood agar, plus a piece of fresh,
sterile rabbit spleen caused acute death with typical lesions of
tularemia in a set of guinea pigs which had been rubbed on the shaven,
abraded skin ‘of the abdomen with those subcultures.

Further confirmation was obtained when cultures derived from
the spleens of the above set of guinea pigs caused acute death with
typical lesions of tularsemia in a second set of guinea pigs, the second
set having been rubbed on the shaved, abraided skin of the abdomen
with subculture in the fifth generation on glucose blood agar, plus a
piece of fresh, sterile rabbit spleen. (For details see Table II.)

(2) Second and third, isolations.—The two sets of guinea pigs just
referred to not only gave confirmation to the identity of the original
cultures which were isolated on glucose blood agar, but afforded
opportunity for the second and third isolations of these strains from
animals on glucose blood agar as follows: On the death of a guinea
pig of either set, a piece of its spleen was planted on a tube of glucose
blood agar and incubated at 37° C. Thirteen tubes were thus
planted from 13 guinea pigs, including liver and heart’s blood in two
instances. (See Table III, animals 5 to 15.) All of the 13 tubes
showed growth after an average cf a little less than four days.

These 13 growths therefore constituted second and third isolations
of these two human strains on glucose blood agar.

(3) Subcultivation on glucose blood agar.—Plain glucose blood agar
was used for subculture as follows: = Starting with a piece of infected
spleen of a rabbit or guinea pig, this was planted on a tube of glucose
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blood agar and the resultant growth was transferred for its second
generation to a tube of glucose blood agar. Five glucose blood agar
tubes were inoculated with five cultures having an antecedent history
as indicated. None of the tubes developed any growth. (See Table
III, animals 21 to 25.)

Four cultures grown for two or three generations on glucose blood
agar, plus a piece of fresh sterile rabbit spleen, were subsequently
transferred for two or three generations to glucose.blood agar; the
transfer was accompanied by a falling off in the abundance of growth.
Moreover, a falling off in virulence also took place because the last
generation of each culture was rubbed on the shaven,-abraded skin
of one or two guinea pigs, with the result that one guinea pig died
acutely on the seventh day, two died tardily on the twelfth da.y,
one died subacutely on the twenty-third day, and two guinea pigs,
vaccinated with the fourth culture, remained well. - (See” Table I,
footnote 1, and Table II, footnotes 1, 2, and 3.) -

(4) Subcultivation -on glucose blood agar (plus a piece of fresh,
sterile rabbit spleen).—Fifteen cultures which had been isolated by
planting a piece of the spleen of an infected rabbit or guinea pig on
either glucose blood agar or serum glucose agar, with or without the
addition of a piece of fresh, sterile rabbit spleen were subcultured
from the second to the fifth generations on glucose blood agar plus
a piece of fresh sterile rabbit spleen; the fifth generation in each
instance was rubbed on the shaven abraded skin of a guinea pig
causing its death acutely with typical lesions of tularfemm (See
Tables I and II, and Table III, footnote 5.)

This medium was successful in 88 out of 103 attempts at subcultiva-
tion of the organism; the average time which elapsed before the
appearance of growth on the 88 tubes was two days; growth appeared
before the end of 24 hours in 61 of the 88 tubes.

Isolation of cultures from animal tissues to glucose blood agar- plus
a piece of fresh sterile rabbit spleen was successful in 21 out of 27 at-
tempts. The animal tissues consisted of a piece of the spleen of 19
infected rabbits and guinea pigs, a piece of the liver of one infected
guinea pig, the heart’s blood of two infected guinea pigs, and the
heart’s blood of five infected white mice. The average of time before
the appecarance of growth on the 21 tubes was five days. (See
Table IIL.) v

Summary.—Glucose blood agar per se is not a good medium for
the cultivation of Bacterium tularense. The plain glucose blood agar
i$ a good medium only when the infected material with which it is
inoculated is in substance a piece of fresh tissue as represented by a
piece of the infected spleen of a rabbit or guinea pig. This was the
case when 25 rabbits or guinea pigs dead from tulareemia cach fur-
nished a piece of spleen which was inoculated on a tube of glucose
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blood agar. Growth appeared after an average of 4} days on 21
tubes; no growth appeared on 4. ,

Subcultures were made on 56 tubes of glucose blood agar; growth
appeared after an average of three days on 26 tubes and failed to
appear on 30. The growth, when subcultured on plain glucose blood
-agar became scanty and of lowered.virulence.

The falling off in growth and virulence which accompanied the
transfer of cultures to plain glucose blood agar is accounted for by
the absence of a piece of fresh sterile rabbit spleen from the medium.
~ On the other hand, glucose blood agar plus a piece of fresh sterile
rabbit spleen is a good medium, both for the isolation of Bacterium
tularense from animals and for subeultivation. This medium was
successful in 21 out of 26 attempts at isolation of the organism from
the tissues of 26 animals. This medium was successful in 88 out of
103 attempts at subcultivation of the organism. Fifteen subcultures
‘each in the fifth generation on this medium were rubbed on the
shaven abraded skin of 15 guinea pigs, causing acute death in each
instance with typical lesions of tularemia, thus indicating no loss of
virulence after subcultivation on this medium.

CULTIVATION ON BLOOD AGAR.

Blood agar was used (1) for second and third isolation of strains
from rabbits and guinea pigs and (2) for subcultures.

(1) Second and third. isolations.—No attempt was made at original
isolation of our strains from animals on blood agar, but second and
third isolations of these strains from animals were accomplished on
blood agar. (See Table III, animals 5, 8, 10, 11, and 13.)

The organism was isolated on a blood agar slant which had been
inoculated with a piece of the spleen of animal No. 5 dead after vacci-
nation with the fifth generation of a culture which was originally
1solated on serum glucose agar and subsequently grown for four gener-
ations on glucose blood agar plus a piece of fresh sterile rabbit spleen.
Practically the same statement can be made concerning blood agar
cultures obtained from animals 8, 10, 11, and 13.

Isolation on blood agar slants was also accomplished from the
spleens of animals Nos. 21, 22, 23, 24, and 25 (see Table III), all of
which had been inoculated with the heart’s blood of Mouse 206. For
one year previous to Mouse 206 the strain had had a continuous
passage through mice, tame rabbits, and guinea pigs, back to human
case “S” in Utah except that once during that year (from May 27 to
June 6, 1921) the strain was carried on coagulated egg yolk for ten
days. ,

(2) Subcultivation.—Subcultures on blood agar failed to grow in
13 out of 15 attempts; growth appeared on two tubes after three and
six days, respectively:
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Summary.—For the isolation of Bacterwm tularense from infected
animals, this medium was successful in 9 out of 15 attempts; growth
appeared on the nine tubes after an average of seven days. The
success of this medium for isolation from infected animals was
undoubtedly due to the transfer to the medium of a piece of fresh
tissue as represented by the piece-of infected spleen of rabbit or
guinea pig with which the tubes were inoculated. - For subcultiva-
tion of this organism, blood agar per se is a poor medium, growth
having been obtained only two tlmes out of 15 attempts at subcul-
tlvatlon on thls medium.

CONCLUSION.

The view heretofore held that Bacterium tularense will grow only on
a culture medium containing egg yolk is no longer tenable.

The present paper contains reports of the growth of this organism
in subcultures on serum glucose agar, glucose blood agar and blood
agar. Growth on the above mediums per se is, however, scanty and
of lowered -virulence. .

But these mediums take on an exalted value for the cultivation of
this organism when supplied with a piece of fresh tissue; this tissue
may be supplied either by the piece of spleen of the infected rabbit
or guinea pig with which the medium is inoculated or a piece of fresh
sterlle spleen of a rabbit may be transferred to the medium, thereby
preparing it to grow a subculture with thch it may subsequently be
inoculated.

The success of the cultural éxperiments here reported can not be
ascribed to adaptation from a special medium to an ordinary medium
because our mediums were employed for original isolations of the
strains. The work here reported is with strains of Bacterium tularense
which have never been on egg medium either before or since isolation;
the only exception to this statement is contained in the very limited
work done on animals 16 to 29 of Table 1II, in which the strain had
had a few days’ cultivation on coagulated egg yolk as exemplified by
the statement at the bottom of page 109. :

From the data presented in Table III there appears to be very little
difference between the efficiency of glucose blood agar plus a piece of
fresh rabbit spleen, and coagulated egg yolk. I am however of the
opinion that coagulated egg yolk, carefully prepared, is still the best
medium for routine isolation and cultivation of Bacterium tularense.
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THE BASAL METABOLISM OF INFANTS FED ON DRY MILK
POWDER.

« By Fri1z B: TALBOT, M. D, Boston, Mass., assisted_by Miss MARGARET E. MORIARTY,

This report is part of an investigation on the use of dry milk
powder in infant feeding made by the United States Public Health
Service. A preliminary report made by Surg. W. H. Price appeared
in Public Health reports, April 2, 1920.t = .

The present study on the basal metabolism of 13 normal infants
fed on dry milk powder was conducted at the Massachusetts General
Hospital, and it was through the helpful cooperation of Miss Helen
Falvey, temporary supervising nurse, United States .Public Health
Service, and the Baby Hygiene Association of Boston, that this part
of the investigation was made possible. . :

The clinical status of the babies stu.dled was obtamed from thelr
records at the Baby Hygiene Association. The babies were also
given a superficial physical examination on the day that the meta-
bolism was determined. In general it may be said that they were
satisfied with their food, were gaining weight, and had well-digested
stools. As in the cases reported by Surg. Price, group 2 received 164
grams (equivalent to 1} cupfuls) of whole dry milk powder to 1
quart of boiled water, giving approximately the following: Fat 4 per .
cent, sugar 5.7 per cent, and protein 3.71 per cent. Group 3 received
reconstructed, or emulsiﬁed milk made from'dry skim milk powder,
unsalted butter fat, and water emulsified in.a centrifugal apparatus.
The constituents of the reconstructed milk were, approximately, fat
4 per cent, sugar 5.1 per cent, and protein 3.1 per cent. -

The technique of investigation was the same as that used by
Benedict and Talbot in previous investigations on infant metabolism.
(See publications of the Carnegie Institution of Washington, 201, 233,
and 302.) The infants were brought to the Massachusetts General
Hospital in the morning. They were fed immediately before they
entered the respiration chamber to find out the effect, if any, of the
dry milk powder on the basal metabolism and eompared with normal
infants fed at the breast or bottle fed with ordinary milk dilutions.

The following is a summary of the histories, showing the clinical
status of the infants.

SUMMARY OF CASE HISTORIES.

Case 1: A. P.; a male infant 9 months old. Full term, normal
labor, birth weight unknown. Always bottle fed and had done well.
When 3 months old weighed 4.025 kilos, and was put on a mixturc
of whole dry milk powder, water, and malt sugar. Four months
later wexghed 7.2 kilos. At time of experiment, when 9 months old,

1Dried Milk Powder in Tnfant Feeding, Reprint No. 588,
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weighed 7.944 kilos, had. 7 teeth, stools were normal. In addition
to the dry milk mixture, he was receiving orange juice. Rectal
iemperature on day of metabolism experiment, 993° and 100° F.

Summary.—A normal infant, close to expected weight of 8.39 kilos
for age.

Case 2: M. F a female infant, 54 months old. " Full term, normal
labor, birth wexght unknown. Breast fed for two weeks and then
put on whole milk and maltose. On this mixture she had much gas
and slight eczema of face. '“When 34 months old weighed 6.35 kilos,
and was put on a whole dry milk powder, and is recorded as having
improved steadily. When seen at 54 months of age weighed 7.895
kilos, was bright; happy, and well proportioned, with firm flesh. She
had been receiving orange juice since birth. At the time of metab-
olism experiment she was réceiving whole dry milk powder 63
ounces, boiled water 48 ounces; 6 ounces every three hours.

" Summary.—A well, healthy infant, weighing 845 grams more than
the expected weight of 7.05 kilos. -

Case 3: R.' S., a male infant, 9% months old. Full term, normal
labor, breast fed during the first three months. When weaned, was
put on a whole milk and maltose mixture, but did not do well. - At
4 months of age was given a whole dry milk mixture and improved
steadlly', bowels regular, stools normal. He was receiving orange
]ulce da.lly No teeth. When metabolism was determmed he was
receiving whole dry milk powder 6 ounces, water 32 ounces.

Summary.—An average; norma.l infant, weighing 8.675 kilos.
Expected weight 8.66 kilos.

Case 4: M. H., fémale mfant 8} months old. Premature birth;
said to have welghed less than 0.9 kilo. Never breast fed. Untxl
2} months of ‘age was on a whole milk formula and gained very
slowly. Since then on a dry milk powder mixture gaining consist-
ently. * At time metabolism was determined was receiving 6 ounces
of whole dry milk powder to 1 quart of water---7 ounces, boiled
water 1 ounce. ~Getting orange ]ulce u'regularly She was well
rounded, firm flesh, and had two teeth.

Summary.—Normal,” underweight infant, welghmg 6.776 kilos.
Expected weight, had she been at term, would be 8.23 kilos.

Cask 5: J. N., 'a male infant, 7} months old. Birth weight un-
known. Always bottle fed. ~ For first three months received a mix-
ture of whole milk, water, and maltose; the next two months fed on
a condensed milk mixture, and at 5 months on a mixture of whole
dry milk powder.” At this time was in a fair condition, perspiring
freely, and had several boils. At time metabolism was determined
he was receiving 5 ounces of dry milk powder to 32 ounces of water—
5 ounces, water 2 ounces, condensed milk 2 teaspoonfuls—and also

orange juice. Improved steadily.
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Summary.—Of average normal development, weighing 7.854 kilos.
Expected weight 7.98.

CasE 6: E. S., a male infant, 9 months old. Full term, instru-
mental delivery, always bottle fed. For the first three months fed
on a grade A milk formula, but did not thrive. Then given a whole
_dry milk powder mixture and did well, but remained under weight
for age. Two teeth. At time metabolism was determined was

getting 6 ounces of whole dry milk powder to 1 quart of water, 2
tablespoonfuls of maltose—8 ounces overy 3 hours, 6 feedings.

Summary.—A moderately underweight infant, flesh firm, but evi-
dence of mild rickets, weighing 7.059 kilos. Expected weight 8.39.

Case 7: H. C., a female infant, 8} months old. Full term, normal
labor, breast fed. for one week; then given Nestle’s food, was not satis-
fied, regurgitated, troubled wnth constipation, and had eczema. At
13 months of age given a whole dry milk powder mixture and im-
proved steadily. At time metabolism was determined she was
receiving 6 ounces of whole dry milk powder, 47 ounces of water, and
4 tablespoonfuls of maltose—8 ounces every 3 hours, 6 feedings.

Summary.-—Normal infant, weighing 9:072 kilos. Expected weight
8.175.

Case 8: H. H. T., a male infant, 11} months. Full term, normal
at birth, breast fed for one month Then given grade A whole
milk formula, but did not gain well. At 4 months of age was given
a reconstructed dry milk mixture and improved steadily. At time
metabolism was determined he was receiving an emulsified milk
mixture and cereals. He had never had orange juice. Ten teeth.

Summary.—At 11} months welghed 8.618 - kilos. Expected
weight 9.43.

Case 9: F. C,, a female infant, 6 months old. Full term, Cesarean
birth. Partly breast and partly bottle fed up to date of metabolism
determination, the minor part of the food said to be breast milk.
Has always been well. At 2 months of age was given an emulsified
milk mixture as follows: Reconstructed dry milk, 20 ounces; boiled
water, 10 ounces; maltose, 2 level tablespoonfuls—6 ounces every 3
hours, 6 feedings. Receiving orange juice.

Summary.——At 6 months weighed 6.974 kilos. Expected weight,
7.27 kilos.'

Case 10: P. N., female infant, 64 months old. Full term, normal
delivery, breast fed for two months, and was then given a mixture
of grade A milk, but did not do well. At 5 months was given 30
ounces of reconstructed milk, 12 ounces of boiled water, and 4 level
tablespoonfuls of maltose-—6 ounces every 3 hours, 7 feedings. Im-
proved steadily. Was getting orange juice. Vaccinated 6 days
before metalbolism was done.
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Summary.—At 64 months weighed 7.087 kilos. Expected weight
7.499 kilos. , L

Case 11: 1. V., a female infant, age 3 months. Fed on a recon-
structed milk mixture. Weight at 3 months, 4.337 kilos. Expected
weight, 5.56 kilos.

Cask '12: C. C,, a female infant, age 114 months. . Full term, nor-
inal delivery.. Breast fed for 3 montlis. Then given a mixture of
grade A milk. Was not sick, but did not gain well. At 7 months
was put on a reconstructed inilk mixture; improved, but did not
gain very rapidly. At timé metabolism was:determined was receiv_
ing undiluted reconstructed milk, cereals, beef juice, and orange

juice. : :

Summary.—At 11} months - weighed 7.272 kilos. Expected
weight 9.373. :

The following table gives the metabolism findings of these infants.

TasLe I.— Metabolism findings of babies fed on dry milk powder.

Number .
o | Averago | oLbanl| | caores | e
50 metabo- per kilo,
No. Sex.| Age. | Height. | Weight. ‘:teight lism de- | calories. | body 4 sgoén, Pulse.
T 38C. | termina- weight. v
tions. .
- Mo. | Cm. Kilos. Kilos.
1| M 9 76 7.944 8.390 1 458 57.7 | 1,078 13"
2| F 33 72 7.895 7.054 2 513 65 1,220 118
3| M 72 8.675 8.660 2 541.5 64.5 | 1,215.5 119
4| F 67 6.776 8.230 2 421.5 615 1,124 - 103
5| M 62.5 7.854 7.984 1 542 69 1,295 114.5
6l M 9 68 7.059 8.390 2 478 67.8( 1,229 118
71 F 81 a - 9.072 8.150 1 579 63.8 | 1,236 108
8| . M | 13 69.5 8.618 9.430 1 478 55.3 | 1,074 111
9| F 6 66 6.974 7.270 2 478 68.5| 1,238 17
.10 F [12- 3 S, 7.088 7.499 3 503 71 1,304 128
1| F b J PR 4.337 5.560 2 288 66.4 | 1,074 118.5
121 F b 3 & 30 N 7.272 9.373 3 559 73.3| 1,405 114

. Since none of these infants was more than 20 per cent below the
expected weight for its age, they did not fall in the class of severe
malnutrition or marasmus (see Talbot, Severe Infantile Malnutri-
tion, American Journal Diseases of Children, 1921, 22, 358). The
clinical impression was that this group of children were doing well,
eight of the infants being within 10 per cent of the average weight for
the age, and may be considered average normal infants. .

The accompanying charts show the distribution of the cases as
compared to the normal standards. The heavy black line represents
the average metabolism; the lines on either side represent the 10 per
cent variation which may be considered normal.
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CHART 1:~ ToTAL CALORIES ' REFERRED 10 AGK.'
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CHART 2 :- TOTAL CALORIES. REFERRED TD AGE.
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CHART 3:- TOTAL CALORIES REFERRED TO WEIGHT.
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Cl(ARf4 := ToTaL CALORIES REFERRED TO W8I GHT.
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CHART 5 CALORIES PER
KILO REFERRED TO AGE.
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CHART 6 i~ CALORIES PER KiLO
REFERRED To AGE.
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BUMMARY.

The metabolism studies in this series of cases show a tendency for
the boys to fall within, or very close to, the standard variations, the
greatest deviation being in the calories per kilogram of body weight.
The metabolism of the female infants, on the other hand, ran higher,
-and, with few exceptions, fell more than 10 per cent above the aver-
age, but are not outside of the extreme normal variation. This differ-
ence in the metabolism of the different sexes is in accord with what
Benedict and Talbot? found in their series of observations; that is,
‘that it was much more difficult to predict the metabolism of femele
than of male infants, and that the deviation from the average was
much greater in the former than in the latter.

The results of the findings of this study on the basal metabolism
of infants fed on dry milk powder show either & normal or a slight
elevated “basal” metabolism. Coincident with most of the cases of
an elevated metabolism, there was an elevation -in temperature to
99° to 100° F.; but, as far as the writer has been able to determine,
such slight elevations of temperature are not sufficient to explain the
slight increase in the metabolism.

Case 11 had been vaccinated against smallpox six days previous
to the metabolism determination. There is no published data on the
effect of vaccination on the metabolism, but it seems reasonable to
‘suppose that the metabolism would be more likely to increase on the
tenth or twelfth day during the “ take’ rather than earlier.

All precautions were taken to insure quiet periods; and careful
‘pulse and kymograph and visual records were kept of the infants
during the-metabolism periods to warrant recording the results as
purely ‘“basal’ findings.

The basal metabolism of this series of infants fed on dry miik powder
mixtures tends to be slightly higher than that of average normal
infants, but is within normal limits. This may have been due to the
relatively high protein content of the focd, but the deviations from
the average are not great enough to permit any striking conclusions
to be drawn.

INFLUENZA IN ENGLAND AND GERMANY.

Official information relative to the occurrence of influenza in
England, received by cable January 17, 1922, states that the disease
is prevalent in several parts of England and is spreading. The epi-
demic period is short in each area affected, being from four to six
weeks. The type of disease is stated to be of a much milder form
than was that of the epidemic of 1918. Broncho-pneumonia is re-
ported to be the chief complication.

$ Benedict and Talbot: Carnegie Ins., Washington, Puk. No. 302
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Outbreaks similar to that in England are reported from continental
Europe, and the British authorities believe that further general
spread is probable. '

According to information dated January 4, 1922, received from an
officer of the Public Health Service and based on German newspaper
reports, epidemic influenza is prevailing in Berlin, Baden, Mannheim,
and Wurttemberg, and it is stated that the hospital facilities in Berlin
are being overtaxed with the care of influenza patients.

DEATHS DURING WEEK ENDED JAN. 7, 1922,

Summary of in ormation received by telegraph from industrial insurance com nies ﬁ‘)r
week ended Jan. 7, 1922, and corresponding week, 1921. (From the Weekly Health
Index, Jan. 10, 1922, issued by the Bureau of the Census, Department of Commerce.)

- . ‘Week ended nding
- Jan. 7, 1922, week, 1921.
Policies in force.............. feeiescscecrssscccsenssaaaas 48,628,495 45 142, 899
Number of death claims...................... PR PPN 6,740 7,362
Death claims per 1,000 policies in force, annual rate......." 7.2 . 85

Deaths from all causes in certain large cities of the United States during the week ended
Jan. 7, 1922, infant mortality, annual rate, and comparison with corresponding
week of 1921. (From the Weekly Health Index, Jan. 10, 1922, issued by the Bureau
of the Census, Department of Commerce.) o

Week ended | Annpual Deaths under | Infant
Jan. 7, 1922. death 1 year. ml"im
Estimated [—— rate per tality
City. P ulation o0 | Week | Corre- | wast
y1,1921.1 oia1 | Death |sponding| ended |sponding| ended
deaths.{ rate.! | week, |Jan.7,| week, |Jan.7,
« 1921 | 1922 | 1e21) | 19228
Total.....coveerecnecacacnccanes 26,586,734 | 6,907 13.5 13.6 915
31 7.8 8.4 9
35 15.9 12.2 4
66 16.6 13.8 8
228 15.8 14.2 31
45 12.6 17.1 7 .
32 11.6 13.6 4 6 50
128 12.8 12.7 18 22 71
34 16.1 14.6 7 7 128
Camden, N. 36 15.7 10.9 6 4 92
Chicago, Iil.. ... .| 2,780,655 63| 119 12.6 9 07 |........
Cincinnati, Ohi 403,418 123 |- 15.9 16.9 9 10 60
Cleveland, Ohio. 831,138 199 12, 11.3 21 17 54
Columbus, Ohio 245,358 58 12.3 14.5 5 4 53
Dallas, Tex....... . 165,282 58 18.3 12.0 9 41........
Dayton, Ohio. ... .......c..... . 3152,559 38 13.0 7.9 4 5 68
Denver, Colo. . .c.coveneniennan. 263, 152 97 19.2{, 19.6 7 [ P
Detroit, Mich.........o.coooieiiiiaa. 1,070, 450 236 11.5 12.8 46 58 89
Fall River, Mass.... . 120, 668 28 12.1 18.6 4 4 56
Fort Worth, Tex. .. 111,423 15 7.0 |o.o...... b N R F .
Grand Rapids, Mich 141,197 29 10.7 12.6 2 4 33
Houston, Tex... ... 144,310 48 17.3 11.9 9 b 3 PO,
Indianapolis, Ind. 325, 632 95 15.2 14.1 7 18 53
Jersey City, N. J. 302,788 77| 13.3 141 15 18 %
Kansas City, Kans. .....cceeeenenna.. 103, 884 20 10.0 13.6 2 4 46
Kansas City, MO.....cccceeienanannnn. 336,157 110 17.1 1.5 15 16 |........
Los Angeles, Calif. . .................. 614, 160 180 15.3 16.6 14 17 58
Lonisville, KY.om.onomemnonoonoonons. 236,083 8| 18.8 15.9 5 10 51

1 Annual rate per 1,000 population.

2 Deaths under 1 yeal;'ger 1,000 births—based on deaths under 1 yoar for the week and estimated births
for 1921. Cities left blank are not in the registration area for births.

2 'numecrated population Jan, 1, 1920.
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Deaths from all causes in certain large cities of the United States during the week ended
Jan. 7, 1922, irz/;'nt mortality, annual death rate, and comparison with corresponding
0

January 20, 1922,

week of 1921. m the Weekly Health Index, Jan. 10, 1922, issued by the Bureau
of the Census, Department of Commerce)—Continued.
Weck ended | Annual | Deathsunder an
Jan.7,1922. | “death 1yer. | 'mor
. . lrateper! _ - tality
. Estml;ated 1,000, rate,
City. POy %’,’ corre- | Week | Corre- | weck
Y 1,192 Total | Death |sponding| ended 'sponding| ended
: deaths.| rate. week, |Jan.7,| week, |Jan.7,
1921. 1922. 1921. 1922.
Lowell, Mass. . 113,757 36 16.5 20.2 7 8 118
Mempbhis, Tenn 166,656 67 211 14.8 9 4.
Milwaukee, Wi 468, 386 9% 10.7 9.9 16 14 8
Minneapolis, Min 392, 815 90 11.9 14.6 9 14 19
Nashvilie, Tenn. 122,036 35 15.0 18.4 2 Tlevannnes
New Bedford, Mass . 125,012 26 10.8 12.1 4 8 59
New Haven, Conn. 167,007 30 9.4 14.4 2 9 24
New Orleans, La. .. ceeeia 56567 138 18.2 19.8 19 16 )........
New York,N. Y... . 5,751,867 | 1,486 | 13.5 128 210 184 1
Newark, N. J.... 0000 00000000 ,885 | 125 | 15.3 4.7 14 2 62
Norfolk, Va_........ceeeueen.. 121, 260 40 17.2 13.8 10 3 177
Oakland, Cali ,472 49| 113 145 4 4 50
197,066 43 11.4 13.0 8 4 86
..... 137,463 35| 13.3 12.9 6 7 2
1,866,212 498 13.9 14.0 60 61 71
602, 157 13.6 16.8 32 28 102
264, 66| 13.0 9.5 5 6 49
239, 645 0] 152 17.0 14 8 m
175, 686 54 16.0 19.6 4 12 49
305,229 65 11.1 9.1 9 10 69
..... 786,164 193 12.8 13.3 13 B |.......
237, 781 55| 121 14.7 s 8 ]
121,59 391 167 15.4 6 9 89
520,546 169 16.9 12.8 8 11 46
3315,312 49 8.1 10.0 3 7 2
104, 2! 110 1.5 3 1 61
135, 877 37 14.2 13.8 1 4 15
177,265 42 12.4 16.8 9 7 108
, 696 56 1.5 14.8 9 9 8s
122,760 51 2.7 14.0 8 3 122
‘Washington, D. C... ... 437,571 15 13.7 15.6 19 2 109
‘Wilmington, Del....... 113,408 28 12,9 18.9 9 7 175
‘Worcester, Mass. ... 184,972 50 4.1 14.7 5 7 5
Yonkers, N. Y..oooiniimniiianaannan 103,324 31 15.6 10.6 5 4 104

3 Enumerated population Jan.



PREVALENCE OF DISEASE.

No health department, State or looal,‘ can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring.

. UNITED STATES.

CURRENT STATE SUMMARIES.

Telegraphic Reports for Week Ended Jan. 14, 1922.
These reports are preliminary and the figures are subject to ehange when later returns are reecived by

the State health officers.
ALABAMA,

Poliomyelitis....ccoeieiieanniiainnaieannnnn
Scarlet fever. . .

Dxplitheria
Lethargic encephalitis—Butte County .

Scarlet fever.

Smallpox:
Bakersfield....cooevieeniieniniiiiiiiennnns
Kern County.....
Monterey County.

SantaClaraCounty.....c..cocceceeeennnana..
© Scattering. .o.coieiiiiiiiiiiiiiiieeieieaan.
Typhoidfever....c..ccoieiiiiienieninnnniianas

COLORADO.
(Exclusive of Denver.)

Chicken POX...cciermrmaiiriiiiieinceaennnnens
Diphtheria. .eceeeeeeeenenecencnnns eeeenenen

" coLORADO—continued. Cases.

Meagles. ............. eeemeeteeeeeeeeeenenns .

waSRoon

Typhoidfever... ...........cc......, oreeennenn .
CONNECTICUT.

Cerebrospinal meningitis. . ...
Chicken poxX.....cocaeeeceann-
Conjunctivitis (inlectious) ....................
Diphtheria:

Paratyphoid fevc_:r .
Pneumonia (lobar).
Poligmyelitis. ...l 1
Scarlet fever:

Hartford. . ...
New Haven..
Stamford...

Typhoidfever........cccaaeue...
‘Whooping cough

(126)



Poliomyelitis—Brandywine. ............. cossee
Scarlet fever: :

[y

DU - DO

GEORGIA.

Pneumonia....cceeeeecececcne
Poliomyelitis. .... .
Scarlet fever....cccccoeoe

»45n=8~8wn58-&’8—

ILLINOIS.

.
-

Cerebrospinal meningitis—Chicago............
Diphtheria:

Poliomyelitis:
Charleston........ceeeeemiiiiiaea. [P . 1
Chicago.................. cossccecccsscnnes . 2
Scarlet fever:

Scattering........... ceecctsnetenacnsnsnes .
Smallpox:

Scattering..
Typhoid fever..
‘Whooping cough

1 Week ended Friday.

January 20, 1622,

INDIANA.

Cerebrospinal meningitis:
AllenCounty......ccooeeeiieenniinnnnnnn.
Randolph County
Steuben County......

Cases.

KANSAS.
Cerebrospinal meningitis.................ooe 1
Chicken pox..............
Diphtheria.............
German measles
Influenza.............
Measles...oooiiiiiiiii i
MUINPS. .. eeieiaaeacicaeaearaceanacaccacanas
Pneumonia...........
Poliomyclitis. ........
Secarietfever........ ceesntenan 248
Smallpox.......... ceeeeeccciantaactciaccnssns 65
Tuberculosis......coeeiieainiiniiiiniiinnnenns 46
Typhoidfever........coviieniiniriniinaennnnnn 10
‘Whoopingcough............ 22
LOVISIANA.
Diphtheria. .ccoeeerieiininiiiiiiiiannannn. 23
INluenza. ... .cccvevnienienicnioneicnacnanns 8
Paratyphoid fever.......... cececeeceanaceaaans 1
Scarlet fever........ 11
Smallpox......... 4
Typhoidfever....c.ceeueminieariciennennenns 14
(811730311 171 S N 20
Diphtheria....... 22
German measles. . 1
Influenza......... 9
Mumps........... 2
Pneumonia..... 3
Scarletfever.....ccocieiueeninaecaeennn.. eeeee 3B
SmalpoX.....cviiiiiieiiiiiiieieiaiaa.. . 2
Tuberculosis...... 11
Typhoidfever.. 1
‘Whooping cough 10
MARYLAND.!
Cerebrospinalmeningitis. .......cceeoeeeeaaa.o. 2
ChiCken PoX...c.veimeeeeieiianacenicencnan 117
Diphtheria....... 79
German measles. . 2
.......... .40
........ 120
................ 64
Pneumonia (Al forms).....ccceeeeceracncncaacs 113
Poliomyelitis.....covieiiieinieneinniaacannes 1
Scabies........... 1
Scarlet fever...... 101
Septic sore throat... .10
Tubereulosis. ... cccevereieneeaieecnaaecacccens 27
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MARYLAND—continued.
Cases.
Typhoid fover.........cccceeececacceaes ceseees 8
Whooping cough...... ceeceenaaae ceene 1

MASSACHUSETTS.
Cerebrospinal meningitis. .. ... cencccecees cevee

Diphtheria.....ccceeeeicceuccecees ceeeeee ceeee

Scarlet fever... 15

Smallpox 20

Typhoid fever...... tecececcsssesececcsans ceeee 12
) MISSOURL

Cerebrospinal meningitis. ......c.cceee..e. ee 2

Poliomyelitis.....ccceemvemiieeaicnianennncanes
Scarlet fever.

MONTANA.

Cerebrospinal meningitis—Lewistown......... 1
Diphtheria.......cccieeiemieeniniaanen. .
Poliomyelitis—Billings. ..
Scarlet fever.

Typhoid fever.......
‘Whooping cough. ...

NEW YORK.
(Exclusive of New York City.)

Scarlet fever.....
Typhoid fever.....
‘Whooping cough

NORTH CAROLINA.

Whooping cough.......c.c.c........ ceccscccccse




OREGON. Cases.

Chicken PoX....coeceuueenene cecees ceseecsccces 24
Diphtheria:

January £0, 1922,

WASHINGTON.

Typhoid fever..........
‘Whooping cough.

WEST VIRGINIA.

. Diphtheria:

Fairmont......oooieeeeieeieannnnnaann..n.
Scattering..
Scarlet fever....

Milwaukee:
“ChiCken POX....cveueiemieieiiieieanannnns
Diphtheria.....................
Measles..............
Pneumonia. . .
Scarlet fever..
Smallpox...
Tuberculosis. .
Typhoid fever. ..

‘Whooping cough
Scattering:
Cerebrospinal meningitis................... 1

Pncumonia............
Poliomyelitis..........
Scarlet fever.
Smallpox....

Typhoid fever..................ccoiiaaits
‘Whooping cough

Delayed Reports for Week Ended Jan. 7, 1922.

‘Whooping cough.............. teveeeeneennesies T
' SOUTH DAKOTA. ’
Chicken pox......... ceeeeenes ceees ceeeee tie. 18
2%
2
14
:
., 53
3
1
45
25
13
5
38
18
40
1
-1
22
33
5
4
3
-3
30
Smallpox:
Botetourt County.........coeeunne ceeceeann 3
DISTRICT OF COLUMBIA.
) Cases.
Chicken pox..... tetesccrseeenaensaaanes PO, 43
Diphtheria 26
b 51131070 172 S 1
Lethargic encephalitis 1
Measles.....oovniinnaaania.s 1
Searlet fever. 16
Smallpox..... 7
Tuberculosis.. 21
Typhoid fever. .. 1
Whooping cough 3
Chicken poX. ....coeeereenneeccennes ceeenecenes . 6
Diphtheria:
Jefferson County ..c...cveeeennaecnnanannns 18
i 39
Influenza..... cectoserecntasntsennnanns ceeeeens 17

1 Deaths,

KENTUCKY—continued.

Measles: Cases.
Jefferson County 107
Scattering........... 6

Mumps.....cooveaeeennnn 1

Pellagra........cooennnnn 1

Pneumonia............ 48

Scarlet fever......... 22

Septic sore throat.... 2

Smallpox:

Jefferson County.....coovenemiaoaennenees 10
Scattering 12

TrachOoma . ..couuerninnieeannannneacoceaeanns 4

Tuberculosis:

Jefferson County 8
Scattering....... 3
Typhoid fever....... 7

Whoopingcough.....coooeieiiiiiiiiiiiiiiaats 4
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.

mrmmmmammymuwuwmememlymmm
which reports are received during the current week:

Cerebrospinal
ts.
Diphtheris.

Pellagra.

Scarlet fever.

Smallpox.
Typhoid

DECEMBER, 1931,

618

u

PLAGUE (RODENT).
Galveston, Tex.

One rat was reported positive for plague at Galveston, Tex.,
January 17, 1922. The rat was trapped December 28, 1921. '

CITY REPORTS FOR WEEK ENDED DEC. 31, 1921.

ANTHRAX,
City. ’ Cases. | Deaths.
New York:
New York...... cececnas [ caceccoen . ves 1f..... ceeen
BERIBERIL
‘California:
© San e eeeeenccacacecacacacsescsaananacann R ceecsseencancccannennns b B PO,

CEREBROSPINAL MENINGITIS,

The column headed “Median for previous years” gives the median number of cases reported during

the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which information is available.

. _|. Week ended ‘Week ended
Median|" Dec, 31, 1921. }ledim Dec, 31, 1921,
City, for pre- Gity. vius.
’ ¥ears. | Cases. | Deaths. years. | Cases. [Deaths,
California.
San Franclsco ........ P P, ] 1 2
Connecticut: 0 2 iceecnne
Brldgeport ...... 1f..... aee 0 1 .
0 2 1
3 8 3
[ J) P, 1
0 1 1
) 3 O
0f........ 1
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.

DIPHTHERIA. )
" See p. 136; also Telegraphic wéekly reports from States, p. 126, and Monthly

summaries by States, p. 130.
INFLUENZA.

City. Cases. | Deaths. City. Cases. | Deaths.

L R R PRSP XY

P Y

Cleveland....... RSN I
Dayton...

Poennsylvania: :
....... Péiladelphia..............
South Carolina:

- Charleston....

ceeeesiens El Paso................
i ot - :

seseeeeeee |l o %t‘)]a_l'lqkq .................. 1
est Virginia:
1 Charleston................ ) B PO

O bt et et

LEPROSY.

California: : . hio:
" Los Angeles.............. b U SO Dayton......cceeenennnnn. 1) R

ornia: Oregon:
8an Francisco. -......-.. 2lennn.. .- ortland .....coeeiiiii]iiiianann. 1

Florida:
Tampa............ .- L P .-

New Orleans

MEASLES.

See p. 136; also Telegraphic weekly reports from States, p. 126, and Monthly
summaries by States, p. 130.

PELLAGRA.
City. Cases. | Deaths. City. Cases. | Deaths.
Alali:ma: I’em}))sﬁv%\';alnliail
(0317-00) 111 o (N (R 1 iladelphia. .. ....ooooibiiiiiiil, 1
Georgia: Texas:
_ Atlanta............ S . 1 Waco.. coeeeiaaaaei 1
Springfield. . ....eeeenneesfeennenns. 1

80424°—22——4 : .
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
"PNEUMONIA (ALL FORMS).

City. Casgs. | Deaths. City. Cases. | Death.
Alabama:
B 6
obile. 1

Colorad

Denver. ...ceeccecccacaace

Connecticut:
Bri

Waterbury.

Delaware:
Wilmin|

Indi:ma.

La Fayette
Michawaka

Iowa:

Cou.ncnl Bluffs............ eeveccocce

cecesecccencccas

[

€0 0D 1 03 bkt bt 1o i et

altxmore......... .......
Cumberland..............
Massachusefts:

illing:
MissOUlB.. ceeceenceccccnns

N

0
.
.
.
.
.
.
.
.

ot €1

b
WO DI m
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
PNEUMONIA (ALL FORMS)—Continued,

January

20, 1922.

City.

Deaths.

City.

Deaths.

Ohio—Continued.

egm:
ortland. ......... cecennn
Pennsylvama

Philadelphia
Rhode Islang
Cranston. .............

Providence........

ont: -
Burlington
Rutlangé?................

W =N

8 w
7

[

N N =X e

btk ok P ROt el O =W e NN
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CITY REPORTS FOR WEEK ENDED- DEC. 31, 1921—Continued.

134

POLIOMYELITIS (INFANTILE PARALYSIS).

The column headed “Median for previous years” gives the median number of cases reported during

the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which information is available.

. ‘Week ended ‘Week ended
‘Medmn Dec. 31, 1921. Median| Dec, 31, 1921.
City. or pre- City. for pre-
years. | Cases. | Deaths. Years. | Cases. | Deaths,
California: New York:
min%i? e cecenan ) B TN Nwaork........... 0 ) ) O
Chicago. ............. 1|eceeeeen | . Salt Lake City. ...... 0f........ 1
owa: ca80 Washington: ¥
Cedar Rapids. ....... 1..... cenn Bellingham.......... 0 ) 3 PO,
New Jersey:
[0 17570 S IR ) BN

SMALLPOX.
Tho column headed “Median for previous years” gives the median number of cases reported during

the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six

years are incomplete, the median is that for the number of years for which information is available.

. ‘Week ended . Week ended
tlggn; Dec. 31, 1921. flofreg-r:? Dec. 31, 1921.
City. vious City. vious
¥ears. | Cases. | Deaths. JearS. | Cases. | Deaths
Alabama:
Mobile. ..ceeeeeennnnn 0 5 18 1
California: 1 1l...... -
Bakersfield..... ceeeen 0 .
Berkeley..... 0 7 2 |eeeee
Los Angeles.... 1
Oakland..... 0 2 ) 3
Sacramento.. 0
San Diego.... 0 0 3]-.... e
Stockton...:......... 0 0 : 3 PO
Colorado: 0 ) ¥ IR,
Denver.....ccceeae... 9 0 2 eennnea
Trinidad......ccoe feeennnn. ’
Connecticut: 2 8
Bridgeport... 0 2 3
District of Columb;
‘Washington.. 0 d 5 22
Georgia: Pennsylvania: :
Atlanta. .. 3 ] Philadelphia . 0 1
Savannah 0 i Pittsturgh.... 0 2
Ilinois: South Dakota:
Centralia. . 0 Sioux Falls.......... 0 ) N PO
Chicago. 1 Tennessee:
Freeport. [1] Nashville............ 0 3 |eeeeceen
Peoria.........cooa... 7 tah:
Indiana: _. Salt Lake City....... 4 8 [eceence
Bloomington......... 0 3. Virginia:
£:1 o S 0 1. : Danville............. 0 ) 3 PO,
Indianapolis......... 6 2. Washington:
Logansport........... 0 1 Aberdeen............]........ 6
Marion...... 0 1. Bellingham. ......... 4 2
South Bend 0 1 Everett.............. 0 2.
Jowa: ’ Seattle............... 3 3
Burlingten........... 0 6 Spokane.......cocecfeeeaaens 2
Cedar Rapids........ 2 1l........|| Tacoma.............. 0 13
Des Moines........... 2 2 Walla Walla......... 1 3
Mason City........... 2 1] . Yakima.............. 5 4
Musecatine............ 0 4 West Virginia:
Kansas: Bluefield.............. 1 2
Hutchinson.......... 1 16 |. Parkersburg. . .. 0 2
Kansas City. . 0 4 Wiscensin:
Leavenworth. 0 1 Janesville. . 0 1
Michigan Manitowoce. 0 8
S 2. Milwaukee 3 4
i 0 11 Racine.. 0 1
0 1. Superior 2 4
ol 2 W e 2
........ )17 P R
13 (35 PR
6 15 |........
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
TETANUS. -

City. Cases. | Deaths. || . City. Cases. | Deaths.
Geoga: New Jersey: :
vannah..... esessescons 3 3 Trenton....... ceeceenannn 1
min&si: ) NewNYork: 1
CAZO. . covnnnenn. (RPN S ow SO I ee-
: Okl.%to
Baton Rouge............. 2 2 klahoma City......cocu.eveeeanen. 2
usetts:
Dooeneeneneeenneness 1 2 ,
- TUBERCULOSIS.

See p. 136; also Telegraphic weekly reports from States, p. 126.
TYPHOID FEVER.

The column headed “Median for previous yé'aié” gives the median number of cases reported during
the corresponding weeks of the years 1915 to 1926, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the nurmber of years for which information is available.

‘Week ended . - Week ended

M Dec. 31, 1921. Median| Dec, 31, 1921.
. forpre- . Iy -
- Years. | Cases. | Deaths. Years. | Cases. |Deaths.
Alabama: Missouri:
Mobile.....ccceeeeae. 0 4 . Joplin 0 ) N
kansas: : 1 1 1
_Little Rock.......... 0 1leeeee.... 5 ) N
. 0 0
[1] 0
1]
2
15
1
m};&mwich............. 0 (1,
Alb:sny.............. ........
Savannah............ 0 (1) ‘.; ........
0 1., 0 'l i
0 1f....... 0 1h.......
(|} P, 1 0 ) B PO,
0]........ 1
0 0 | )
0
0 0
entucky: 0 Pennsylva 0
Covington.. ceeseneann 0 b ) SO Ph:ladelphm ......... 3 ) 3 O
Pittsburgh........... 1 2 eien.l
New Orleans......... 2 8 1 || South Carolina:
ine: Charleston........... [ EO 2
0 0 b N A
0
0 2 e,
4 0 1l.......
1 [} 1.......
0
8 (118 P 1
0 0 ) U PN
0 0 ) 3 PO
2 0 K3 P,
1 0 b
1 0 ) 3 SN
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
*RABIES IN ANIMALS.

City. Cases.

.

KanSa8 City . ccceuiieiicneniconcecesseccscncesncacacsccaccaccccasncsscasacsscscnns

SCARLET FEVER.

See p. 136; also Telegmphlc weekly reports from States, p. 126, and Monthly
summaries by States, p. 130.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

Scarlet Tuber-
Diphtlgeria. Measles. fover. culosis.

Popula- | Total
tnon Janu- | deaths
city- et 2o | m F g g g
sul o . . o
. correction. | causcs. g S § i g 8 % 8
o =] o =] 3] =] 5] =]

Fort Smlth..
Little R E.
California.

Alameda. ............. eecece 28, 806 11 b U PR P PR B

OO 0O b

h-g“t-»l-
-

y
Connecticut:
Bridgeport.............
Bristol.._.......... .
Manchester (town)..
Meriden (city).....
Milford (town).....
New Haven........
New London.......
Norwich (town)....
Stonington (town).
Waterbury..................
Delaware:

Wil
D strict of
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-CITY REPORTS FOR WEEK ENDED DEC: 31, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet ‘Tuber-
P iphtheria. | Measles. fever. culosis.

P
" totTagy | deih
S T
/RO |R | |[AR|O|A

258

SEBEE
BIEIEEITSTL

3

BES

B

G

ot
i
g

3

SRERERENSERgER

& &,
§% Z85808a0838848Y

Bapy
8

3

8
=
-
=

E

w
EoEQES

g

3
S8&E

8

[o] wa. .

8ioux City.

Waterloo.......
Kansas:

B8

SSsSEaz sus

3
e
BEER

Elﬂ
e}

)
|
5ERE

cececece

SHR
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CITY REPORTS FOR WEEK ENDED DEC: 31, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLEN.FEVER, AND TUBERCULOSIS—Continued.

] Tuber-
" Po Diphtheria.| Measles. ‘i‘;‘:ﬁ‘f culosis.

City. atruyml',w df?o:gs 1
o 'Mf@&.gg‘g*g'éé%
S a [} g (5] g Q 2]

0000 83 00 i b i i1

' Weymouth..........oo......
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

' Scarlet Tuber-
| Diphtheria. | Measles. feare Suber-
o s | S
Y. ary . .
A subject to'| all | o | 4| .| 4 il |4
mjeases.| 8151 818228z
o <] o =] 9] Q o [=]

pEerensseisfng
§§§EE§§§$§§§

Atlnnrt%c City.
Bayonne...

Omns.... N
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

City.

i,
ﬁb@ to

correction.

Popula-

Tuber-
culosis.

Deaths.

Cases.

West Orange........c.......
‘New Mexico:

1Pulmonary tuberculosis only.

o
selepns
EEREE

EE83EERE

s SpenSpcsBessy
BEHSSNE

v
.
.
.
.
.
DTS

...... ceces

Nn—wg




CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

141

January 20, 1922,

easles Scarlet Tuber-
Popula- | Total Diphtheria.| M g fever. culosis.
Cit 1"1920 from '
ity. ary R R . N
; subsectto’ sl | g § g § 413 |4
: g
§ A 5] =] o 2] g g

Tamaqua..
Uniontown ..
‘Washin,
Wilkes-
Woodlawn
York

Cranston

South Carolma
Charleston..................
Columbia.
Greenville.

South Dakota:
Sioux Falls...

Tenghatta

nooga. .
Knoxville......
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CITY REPORTS FOR WEEK ENDED DEC. 31, 1921—Continucd.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

City.

Popula-

tlon Janu-
aryl, mo
subj

eonectlon.

Diphtheria.| Measles.

Scarlet
fever.

Tuber-
culosis

Deaths.

Deaths.

[

Deaths.

W
Utah:

Salt Lake City..............
Vermont:

BIT@.ccvcecccccacceancancans

Burlinigton
Rutland....................

Alexandrif...cccceceeaceeee.

Nﬂﬁﬁ?%::"

guntmgton. .
organtown. .
Moundsville.......

&R

BEBRE
SEEN LEBLER BR%835%8 ¥

S
=%

58 8

FERE

SESR85
]

38

l—‘h“-‘
e

!glé

669
050
322
561
334
284
830
427

ccecss

BBoRBBaa g

8
@

DT T B O B




FOREIGN AND INSULAR.

AUSTRALIA.
Plague—Queensland.!

Plague has been reported in Queensland, Australia, as follows:
~ Brisbane.—Week ended November 5, 1921, five cases with two
deaths; 8 rodents and one guinea pig found infected; week ended
November 19, 1921, six cases with two deaths; 10 rodents and one
cat found infected.
- Catrns.—Week ended November 5, 1921, one case. Three ro-
dents found infected; week ended November 19, 1921, two cases

with one death.
Cooktown.—Week ended November 5, 1921, one case (pestis

minor).
Port Douglas.—Week ended November 19, 1921, one case with

one death.
: CUBA.

Communicable Diseases — Habana.

Communicable diseases have been reported at Habana as follows:

. Dec. 21—31; 1921. Remain-

. ing

. under
Disease. N trent;
ew men
cases. | Deaths. | pec sy

1921
Chicken POX.....cuieencececccacecenaccsscocsaccasacccccecasssscccnsacncan 3 O 3
Diphtheria.......cccoeeeeeneciacaecnaccceacccoceaccacssaccaaccsscasccannn ) I P, 2
Infantile tetanus....c....nennnene el 1 ) 1N PO
TOSY . eeneeennnennnceanneseenesacasecesassnscesnnssanncenanansssaneennes|eoasaeeanelooeennnens 1
J £ o £ SN 23 2 124
Poliomyelms (infantile paralysis)....ceceeeecccceccccaccnccercececnnconcens 1 ) 1 PO
b2 g T (0 SR N 3 l-eeeene-.. 10
Typhoid fever......ccouennniniiiiiiiieieiiieieceeiiicecererecnnns 8 3 216

1 From theinterior 10. 2 From the interior 14.

INDIA.
Animal Anthrax—Burma.
During the month of October, 1921, outbreaks of animal anthrax

were reported in two districts of Burma by the Veterinary Depart-
ment.

1 Pablic Health Reports, Jan. 13, 1922, p. 75.
(143)
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" MEXICO.
Plague-infected Rodents —Tampico.

The finding of plague-infected rodents at Tampico, Mexico, has
been reported as follows: Week ended December 31, 1921, three in-
fected rodents; total plague-infected rodents found from January 1
to December 31, 1921, 322. Week ended January 7, 1922, plaguc-
infected rodents found one.

POLAND.
Cholera— Smallpox—Typhus Fever—Aug. 14-Sept. 10, 1921.

During the period August 14 to September 10, 1921, cholera, small-
pox, and typhus fever were reported in Poland as fo]lows

Cholera.—Four cases, with one death.

Smallpoz.—Cases, 102, w1th 24 deaths; h.ghest mortahty reported
in Kracow.

ijhtzs Jever.—Cases, 738, with 52 deaths highest mortahty re-
ported in Stanislawow. ;

The statistics do not mclude reports from Brest-Litovsk, Mmsk

and Wilno districts.

UNION OF SOUTH AFRICA.
Anthrax—Transvaal.

A fatal case of anthrax occurring in a European resident of Marais-
burg, Transvaal, has been reported as occurring August 19, 1921. It
is stated that the deceased developed an anthrax sore (malignant
pustule) on the chin a few days after purchasing a shaving brush of
Japanese origin, which on bacteriological examination was found to
be anthrax infected, facts indicating that the fatal infection was
conveyed by the brush. '

During the week ended November 4, 1921, an outbreak of anthrax
was reported on the Vlakplaats farm, Heidelberg, Transvaal, where
several fatal cases of animal anthrax had been previously noted. In
a group of 21 persons belonging to two families who appear to havo
caten meat from an infected animal, 12 cases of anthrax with four
deaths have been reported. '

Infection Found in Shaving Brushes.

Early in the year 1920 consignments of shaving brushes of Japa-
nese origin at Cape Town, East London, and Bleemfontein were
found to contain anthrax infection. These consignments were suit-
ably dealt with, and further importation was prohibited; but many
firms in the Union had already large stocks of these brushes,
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
Reports Received During Week Engled Jan. 20, 1922.!

_ CHOLERA.

Deaths. Remarks.

Oct. 9-15, 1921: Deaths, 4,174.

Aug. 14-8ept. 10, 1921: Cascs, 4;
deaths, 1 -

Azores:

Braszil:
Bahia

.| Oct.30-Nov. 5.... 5
Nov. 13-19..... .o
o]

2 | 8rodents and 1 guinea pig found
infected. .
2 | 10rodentsand 1 catinfected.

..... 3rodents.
..... Pestis minor.

..... Vicinity of Ponta Delgada.

3 | 9 miles from port (Pdnta Del-
gada).

Nov. 20-26,1921: 1rodent plague.
-| Jan. 1-Dec. 15, 1921: Cases, 341;
deaths, 148. -

Nov. 13-19, 1921: Cases, 1,199;
deaths, 869.

.......... ceencennnifiricnniiienieaanee]iieeeid nea. .. .| Nov. 20-26, 1921; 1 rodent plague.
Mexico: i
Tampico.............. ETTT PP P R, Dec. 25-31, 1921: Plaguc-infected
rodents, 3; total, Jan. 1-Y ec. 31,
1921: 322. Jan. 1-7, 1922, 1
plaguc-infected rat.
SMALLPOX.
Brazil:
Bahif........cociceannnn.. Nov.6-12......... ) B
Canada:
New Brunswick—
Counties—
Charlotte........... Dec.18-24......... Bleeeieannn.
Restigouche........ [+ [ ) 3 R,

Ontario—

Cuba.

Dominican Republi: """
Sznto Domingo.............

Finland................... PO

Haiti:

. Cape Haitien......... coeens
Port 2u Prince..............
Calcutta........... cececenss
Madras...... eccsescccccecs

Nov. 27-Dec. 3.... 28

Dec. 11-24......... 81.....
B | FOPOURN R R
Nov. 20-28. ....... 3

..... Nov. 16-30, 1921:

..... Present.

Nov. 15-21, 1921: Diffused in
southern proiinces; not cpi-
demmic.

Present. In vicinity, at Hual-
qui, 32 cases, 5 deaths,

Cases numerous.

Dec. 17-27, 1921: Cases 631, in
surrounding covintry.
casc.

1From mecdical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received During Week Ended Jan. 20, 1922 —Continued.
SMALLPOX—Continued. -
Place. Date. Cnes Deaths. Remarks.
Japan:
Taiwan Island...... P Dec. 1-10......... . ) 3 PP *
Java:
West Java—

Poland................ OO PN F AP Aug. 14-Sept. 10, 1921: Cases,

. ugz; eathl;, 24.” Exclusive of
Brest-Litovsk, Minsk,
‘Wilno districts.

Oct. 23-Nov. 19...

TYPHUS FEVER. .

Nov. 28-Dec. 4....

Present.

Aug, 14-3:;:.10, 1921: Cases, 738;
deaths, 52. Exclusive of Brest-
t[;_iitgvs , Minsk, and Wilno dis-

cts.

Outbreaks.
Do.
Mecxico: R
Tierra Blanca. ............. Nov. 6-12......... 1 1 | State of Vera Cruz.
. VeraCruz........ccceeeeenn. Dec. 20-26.......... 1 1 | Imported. .
Reports Received from Dec. 31, 1921, to Jan. 13, 1922.!
CHOLERA.
Place. Date. Cases. | Deaths. . Remarks.
1% |7 VU ARSI RS ISR Oct. 2-8, 1921: Deaths, 6,374,
Bombay........coooaea... Oct. 30-Nov. 5. ... ) B SO,
Calcutta............oooo.o. Oct. 23-Nov. 19.. . 14 1
Karachi....ooooooeiieiiio. Oct. 23-Nov. 12...1........ 1
RaNgoON...coceueucnencanae Oct. 1-Nov. 19.... 6 4
Indo-China:
Saigon. .. vciiiiieiiaaaeas Nov. 6-12......... 1 1
Java: v
West Java—
2 | At Lebak.
1
) B R,

1 From medical officers of the Public Health Service, American consuls, and other sources. For reports
reecived from July 2 to Dec. 30, 1921, see Public Health Reports for Dec. 30, 1921. - The'tables of epidemic
diseasesare terminated semiannuall’y and new tables begun. .
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PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
CHOLERA, UE, X, R,

January 20, 1922,

. ntinued.
Reports Received from Dee. 31, 1921, to Jan. 18, 1922—Continued.
PLAGUE.
Place. Date. Cases. | Deaths. Remarks.
msgm .......... veeeeees--| Nov. 27-Dec. 3.... 1 1

8t. Michael Island. ..

Femes d’Ajuda........
Rlbﬁn Grande........

......................

Cey!

taly:
N’aplw (Provmce)—

Ven orre Annunziata......
Mauritius (i;i&b'd)'.'.'.ZZIZZIZZIZZ
Mesopotamia:

........ ececssscceces

Peru......
Portuguese West Africa:
Angola-—-

Beirat....cccecccececccncn.

.| Nov. 13-26...

Nov. ﬁ-Dec. 3....
Nov. 13-Dec. 3....

Oct. 30-Nov. §5.....
Aug. 1-Sept. 30....

Dec: 5-6
Nov.

. 22-Dee. 5....

-Oct. ov.
Nov. 6-19....

Oct. 2.. P
oot MoV 5
Oct. 1-31....... .ee

Oct. 9-Nov.13....

W N e )

Nov. 6-19, 1921: Plague rats re-
ported found at distance from
wharves.

Plague-infected nts, 16. Total
cases of plague, Aug. 22-Nov.
26, 1921, 29' deaths, 18.

lagqetat.

One
Nmo plague rats.

Nov. 27-Dec. 3, 1921; Cases 5;
deaths, 5. -

Reports dea
6:2' rcports eﬁs’, deagg’,
Rodent plague, 2.

Rats examined, 1,458; found in-
fected, 41.-

Jan. 1-Dec. 8, 1921: Cases, 338
deaths, 142,

Septicemic.
Oct. B—Nov. 12, 1921' Cases,
3,244 dcaths, 2 ,398.

Nov.6-12,1921; Rodent plague,1.

Dec. 18-24, 1921: Infected rodents
found, 2; total, Jan. 1-De>. 24,
1921; infected rodents, 319.

One11312fected rodent caught Dec,
5,

Nov 17-30, 1921: Cases, 4S;
deaths 12, Occurring in Cal-

Ifuacho, Hunras, Lima,
Magdalena Vieja, Paita, Sala-
verry, and Sechura.

80424°—22——5
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued .
Reports Reczived from Dec. 31, 1921, to Jan. 13, 1922—Continued.
SMALLPOX.
Place. Date. Cases. | Deaths Remarks.
Aug. 1-Oct. 31.... 42 28
Nov. 13-28........ 4 2
Oct "31-Nov. 20. .. T2 eaiiiaeaa.
Aug. 1-Sept. 30.... [ P Reports of inspectors, cascs, 4.
peg.. Nov. 20-Dec. 3.... .3 P
New Brunswick—
Charlbtte County....... Dec. 17, 1921: 31 cases previously
St. Stephen........ rep , occurring at Ander-
Restigouche County.... sonville and Blacks Hnrbor
York County...........
Ontario—
‘Niagara Falls
Otlawa
Toronto
uehec—
Montreal
Saskatchewan—
Saskatoon..
Chilé: .
‘Valparaiso
China:

AMOY......ciennnn Nov. 23-29, 1921: Fresent.

Antung. o

Chuny Present.

Foochow Do.

Hankow Do.

Harbin...

Mukden. Do.

Nanking : Do,

Shanghai Cases, foreign; deaths, Chinese.

Colombia: :

Cartagena........ ceccennens Nov.22-28................ 1

Cuba:
Antilla............coivneenn Dec. 12-18......... ) ) PO At Preston.
Dominican Republic:

San Pedro de Macoris. ..... Nov. 20-26........ 1 I An estimate of 500 cases of small-
pox in the district of Macoris;
of this amount 50 are within
the city limits.

E Sadnto Domingo. . Nov. 15-Dec. 5.... 401 ).......... In district 146; estimated.
cuador: .
Guayaquil.......cceeaenenn Dec. 1-15.......... 2 iiieannnn Venecia and San Carlos hacien-

Chiriqui Province..........

ceccssnece

das.

Present.
Oct. 2-8, 1921; Deaths, 2.

Adnntted to hospital by transfer
from P , 1921, 1
case. Arrived on sall.lng vessel

from a village on south coast.

Present. .
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received from Dec. 31, 1921, to Jan. 13, 1922—(ontinued.
SMALLPOX—(ontinued.
Place. Date. Cases. | Deaths Remarks.
Panama—Continued.
Panama.................... Dee. M.oooa.o..... ) N PO On December 21, 1921; 1 addi-
) tional case from country dis-
trict of Sabanas, admitted to
ital.  Total admissions
Jan. 1-Dec. 21, 1921, 207.
Portugal:
Lisbon.._................... Nov. 13-26........ 12 5
Portuguesc East Africa:
renco Marques......... Oct. 1-Nov. 5..... 5
Portuguese West Africa:
Angola— .
Loanda................ Oct.9-Nov. 3..... .ccueeen 3
Russia: .
Esthonia................... Oct. 1-31.......... 20 |..........
Latvia..... ...l do............ -2 PR
Serbia:
Belgrade................... Cct. 2-Nov. 26.... 16 4
illil'angkok Qct. 23-Nov. 5.... ) 3N
tn:
Sevilie.
StraiSQs Sett

lar Epidemic.
s | In vicinity.
?eirut ..................... Oct. 9-Nov. 13.... 5 2
s:
g‘unls ...................... Nov. 26-Dec. 9.... 10
ey:
Constantinople............. Nov. 27-Dec. 10... 10 2
TYPHUS FEVER.
Algeria:
Algiers....ooooieiinninaa.. Nov.1-30......... ) B
livia:
LaPaz......cooooviinann... Aug.1-Oct.31..... 635
Chile:
alparaiso. . . .| Oct. 23-Nov. 2. 6
China:
E Harbin. .. | Nov.7-27_........ L 1N O
t:
glec.‘w.ndria. ... Nov. 19-25. .. b P
Cairo..coeiieiaii Oct. 1-21.......... 4 2
Mesopotamia:
agdad.............oooLll Oct. 1-31........ . foooiaite 7
Mecxico:
Mexico City. ccoveeinnnnnnn Nov.20-26........ b2 1 PO
San Luis Potosi............ Dec. 18-24.. .......J........ 1
Russia:
Esthonia..........cooouee.. Oct. 1-31.......... ) L 1N DO,
Latvia..cooooeivnieiiiioans do ........... 87 |oeeenennns
Scrbia: B
Belgrade................... Oct. 2-Nov. 26. ... 3 2
Turkey:
Constantinople. ............ Nov. 2-Dec. 10... 10f..........
TUnion of South Africa:
Cape Province—
East London........... Oct. 30-Nov. 5.... ) B PO,
Natal. ...l )1 12 TSP R P Outbreak.
YELLOW FEVER.
Mexico:
Nov. 1-30. . 1 1

Dee. 19..

Present 50 miles northward of
Manzanillo.

X



